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PREFACE TO THE tS?RT)- 'EDITION 

The last edition of Cystoscopy and Urography appeared in 1930 
During the a%ar all the copies of that edition were destro>ed b\ raids 
on London and all the materials for a reprint suffered a similar fite 
when Messrs John ^A>Jght s publishing house was bombed The 
book has therefore, been unobtainable for a number of \ears As 
there seems to be a genuine demand for it, a third edition has been 
prepared and I trust that it includes recent ad\ances and reflects 
modern thought The text has been carefulU rev ised and much new 
material has been incorporated at manv places throughout the book 
The chapter on Urinarj Tuberculosis has been largely rewritten 
and is preceded bj one on the pathologv of that disease At first 
sight this maj seem a curious intrusion in a book on C\stoscop\ and 
Urographv Its inclusion arose from the difficulty I experienced 
m discussing the meaning of various tests without sketching in the 
background against which those tests must be interpreted and this 
was so lengthv as to be unmanageable witliin the chapter itself 

A section on the punch operation for prostatic hv pertrophv 
IS contributed b> II H O B Bobinson, this being an operation 
which I myself have not practised and I am fortunate to have the 
CO operation of so able an exponent I tender him my sincere thanks 
for Ins contribution 

The chapter on Billnrzia has been much enlarged and I have 
drawn freely on recent publications especially one by ilr OgierMard 
m the Proceedings of the Poyal Society of Medicine 

Mr Sebranz, of the Genito unnarv Manufacturing Co has kindly 
contributed two valuable paragraphs on some recent improvements 
in cvstoscopc lenses and has been ever willing to assist with an\ 
technical problems which I have referred to him 

To Mr J B Llovd chief pharmacist to the Manchester Royal 
Infirnnrv I am indebted for help m preparing some notes on the 
chenmtr\ of Diodone and lodoxvl and to Messrs Glaxo who have 
likewise assisted m this 
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Notes on the pi ecvstoscopic examination of a patient aie intio- 
cluccci as an appendix 

Plate IS nen and Plate IX has been made to include draw- 
iiurs ol tno additional iireteis Sixteen of the illustiations used m 
the second edition ha^ e disappeared, but 66 new ones find a place 
3Ianv of tlicse aie ladiograplis and uiogiams which should serve to 
stiengthen this section of the volume Othei voik from i\Iiss Dorothy 
DtiMson s clcAci hand, additional to that published in the second 
edition hnds a place and is much appieciated and admired 

I llumk ^Ii Gailand Fanhurst, FRIBA, foi pi^eparing the 
plan fiom which Fig 34 was taken 

Di J B Haitley has kindl}^ made a number of punts fiom 
films used m mv woik at the Chiistie Hospital and has been helpful 
in se\cial waNS 

I ha\c to thank Di Giie\c for the use of Fig 212 A and IMajoi 
Bins Lewis foi Figs 81, 83 To The Lancet eiud the LweipooJ Med'ico- 
chiuuiiical Joinnal I am giatcful for peimission to reproduce Figs 
266 and 130 icspcctivch The Bntisli Joianal of Siiigeiy has allow^ed 
me to pidihsh Plate IX and Figs 300-308, which axe all fiom 
ai tides I contiibnted to that journal in Octobei, 1947 

Tlu liixuics in Chaptei XXVI are all boiioAied and they w^exe 
adviiowkdixid in the prcMous edition, but courtesy calls fox a fresh note 
Figs 319 ;J23 are iioni an aiticlc by Di Traut which appeared in 
Singdif (Ufiucologij and Obsieincs, and they aie chaiming examples 
ol tlu woik oi :Ma\ Brodcl Figs. 324, 325, 329, and 330 aic fiom 
ni tides lx\ the late Dr Lee Brown and aie kindly lent by the BnUsh 
Jnuinal of [ lologif whilst Fig 287 fiom the same journal is fiom a 
(onlnl)uti(ui 1)\ Ml D Monson 

Oiue «ig*nn I h<i\c consulted ai tides m the suigical press, too 
muneious to he indiMduallv mentioned 

1 irialK It gi\cs me gicat pleasinc to put on recoid m} indebted- 
ness to m\ ])uhlishcis who lia\ e iiu aiiably been coui Icons, co-opeiative, 
and 4itl(nti\e to the smallest detail The high quality of then wwk 
IS manliest and I a((‘oul to them my wannest thanks 
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PREFACE TO THE FIRST EDITION 

Beltcmng tint there is i real need for t book on c\stoscop\ I Inxc 
ittempted the Hsk It is S 2 ^c^ll \e'irs since I concei\cd the idei 
and nn first care to pro\ide nnsclf ^^^tll an artist to driu c\sto 
seopic pictures llaMiig trained such in artist to tlie point aihere 
he uas starting to become useful to me I lost Ins serMCCs through 
ill health A feu of his dnumgs arc reproduced herein ind a feu 
more of his less in iture efforts h i\ e been redr lu n b> Air AA Thornton 
Sliiells of London Umblc to ficc the training of a fresh draughts 
man I approached Air Ihornton Shiells uho kindU consented to 
tra\el to Manchester periodicalh cases of interest were collected 
for him and I ha\e enjo\cd a fair amount of fortune in being able to 
call up suitable material on the occasions of his Msits Though I do 
not feel that the c\stoscopic circles reproduced in this uork call for 
am apoIog\ it is ne\ ertheless certain that if I had been fortunate 
enough to ha\e m\ artist uithm eas\ call I should ha\e had a larger 
selection of drauings from uliich to choose I am greath indebted 
to Mr Thornton Shiells for Ins unfailing cheerfulness in making so 
mans long journeas and for Ins capable work 

There are a large number of surgeons whose opportunities for 
using the cjstoscope do not recur with suflicieiit frequence to make 
them skilled in its emplo\rnent Their mistakes are usualK trifling 
■vet are sufficient to make shipwreck of their attempts In the hope 
of helping these I ha\ e entered into much detail w hen describing the 
technique of cvstoscop’^ and it cs yossihle. tluok I 
anxious to be explicit 

I am indebted to Sir C>ril Nitch and Air Joceljn Swan for the 
loan of se\eral pvelograms and to Drs H\man Gilbert Thomas 
and Hinmaii of the United States of America for the use of Figs 
G4. 66 and 67 respectiveh Messrs AAilliams and AAilkms hare 
kindh permitted me to cop> Fig 66 For the loan of the blocks 
of Figs 93 and 94 I ha\ e to thank Air Cann\ Rv all and Mr Henr\ 
Kimpton Mr E D McCrea has read through the text carefulK 
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and has oiTered helpful criticism To INIr Schranz, of the Genito- 
urinaiy ^laniifactiirmg Co, I have read several chapters on the 
cystoscope and from him have received valuable assistance particularly 
in the section on the optical apparatus To him also I am indebted 
for the drawings from vhich Figs 4 and 117 were prepared The 
Gemto-urinar\ 3Ianufacturing Co have kindly lent me many of the 
clcctios appearing m this woik whilst ^Messrs Down Bros have 
supplied Figs 57 122 and 127 and IMessrs Allen and Hanburys 
Fig 12 Fmally, to niy publishers I gratefully acknowledge my 
indebtedness for their unfailing courtesy and for the great energy 
and thoroughness vliich they have throvn into the production of 
m\ book 

111 preparing the text I have consulted works on cystoscopy 
by Nitzc Casper. Ringleb Pilcher Illarion and Heitz-Boyer, and 
Papin and vorks on pi elography by Braasch and Papin Articles 
m various journals, too numerous to be separately acknowledged, 
haie also been inferred to 

The histoiical section derives largely from Nitze’s text-book, 
and the arrangement of Chapter V vas suggested by that of the 
coi responding chapter m ^Marion and Heitz-Boyer’s iiork 

The first section of Chapter X has previously been published 
in a shghth diderent form in the Bniish Medical Journal 


Maiirhrsicr, 
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CYSTOSCOPY 


CIl4PinR I 
fflSTORICAL 

E AFN from earliest times clinicians lia\e been dissatisfied iMth 
the simple examination of the bod\ surface and hl^e 
ambitious to mspeet those hollo^v Mscera ^^hleh arc accessible For 
this purpose special instruments became necessar^ To the ancient 
Hebrews the use of \aginal spcculi ^vas 
known whilst expanding rectal specula ^\ere 
amongst the suigical instruments discovered 
in Pompeii Nevertheless for a long time 
such eximinations remained limited to cavi 
ties communicating witli the exterior of the 
bodv bv wide orifices, such as the mouth 
xagma iiid rectum In no case does one 
find anv reference to an attempt to inspect 
deep Ij ing cav ities like the bladder until 
comparativ elj modern times ’ * 

The first attempts at the illumination of 
the bladder date back as far as 1804 v\hen 
Bozzmi (1773-1809) of Frankfurt, constructed 
a long tube v\hich he passed down the urethra 
The extrrvesical end of this tube fitted on to 

a box containing a candle as a source of ^ 

dUinuintion At the back of the box the nozzin>*3c\sto coj 
obser\crs eve was pheed and a partition {redraun from iht 
"as so arranged as to shade the light of the 

candle from his eve Such v\as the first primitive cvstoscopc {JiH } 
In 182G Segalas (1792-1875) introduced a cv sto urethral spccu iim 
"Inch received little attention but a more successful attempt win 
made bv Dcsormeaux a French surgeon v^ho is sometimes re trrci 
Jo the father of cvstoscop> ’ In 1851 he denionstritcd liis 
endoscope ’ to the Parisian Academv and in 1805 published his wor 

* I i-ce transhtion from Nitre s Lehrbucli dcr hysioscopie -lul c<l ncrlin l'>0 
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CYSTOSCOPY 


De V Endoscopic et de ses Applications an Diagnostic et an Tiaitc- 
ment dcs Affections dc VUiHhie et de la Vessie 

The instiument made by Desormeaux (1815 — 82) was moie 
complicated tliaii its predecessois Its souice of light was a gas 
lamp, and the rays fiom this collected by a lens, weie leflected by 
a plain minor into an endoscopic tube which passed into the urethia 
and bladder The observei’s eye was placed behind a hole in the 
miiror It had, in fact many points in common with our modern 
anterior uiethroscope The limitations of this instiument aie 
obvious The light could never be adequate to give a decent picture 
of the vesical wall , and even if such a picture could be obtained, 
onlv a small poition of the fundus of the bladder could be biought 
into view Vaiious othei investigators, howevei, thought it worth 
while to use and develop Desormeaux’s ‘ endoscope ’ Their efforts 
were directed mainly to the improvement of the illumination Thus 
Ciuise, of Dublin and Furstenheim, of Berlin, substituted petroleum 
for the gas, whilst Stem adopted magnesium wiie. In all cases, 
howevei, they followed Bozzini and Desormeaux in that thej^ lelied 
on an external souice of light reflected down an endoscopic tube. 
Their results were necessarily poor, and their instruments did not 
come into general use One investigator, however, showed origin- 
ality Bruck in 1867 attempted to illuminate the bladder by placing 
in the lectum a lamp containing platinum wire, which he lendeied 
incandescent by means of an electric curient, and aiound which 
he ran a cuiient of watei to avoid burning the rectal mucosa. This 
he used in combination with a urethial endoscopic tube, hoping by 
transillummation to obtain suflicient light to investigate the condition 
of the bladdei IIis method also was a failuie In these days of 
superioi instiuments it is inteiesting to look back sympathetically 
at the piimitive attempts of these pioneeis, and to realize how 
keenly they felt the necessit}" of obtaining a view, however impel feet, 
of the inteiioi of the viscus 

INIatteis stood thus m 1876 when Nitze (1848-1906) took up the 
problem His voik culminated in the invention of a cystoscope 
which in its essentials is the instrument in use to-daj^ Fiom the 
commencement he foiesaw that no advance was possible so long as 
external illumination vas used, and that a light must be carried into 
the bladdei itself exacth “ as one takes a lamp into a room m order 
to light it At that tune, of course, the Edison lamp had not been 
iin cnlcd and Nit/e had to devise a lamp himself After many 
cxjieiimenls he selected platinum vne rendered incandescent by 
the electric cuiicnt as the most suitable source of illumination It 
occupied little loom, and vas thus easily intioduccd into the bladder 
on the end of the cystoscope By it a clcai and stiong vhite light 
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could be obt-xiucd \pninst these ndMudn^cs ^^as to be plaicd the 
ficl that it {Tcucritcd lutcnst heat uhuh \\ouUl jirohibit its use if 
It could not be controlled \t lirst Nit/c tried to cool the hinp uitb 
a current of air^ but this prosed unsatisfac tors later he had resort 
to s\ Iter coohii!? luo tubes r ui throughout the length of the mstru 
iiicnt and sersed to carr\ uatcr to tlic beiK uhtre the limp uas 


situated (I 1^5 -) ^his method though 

clutusN prosed fiiirls cihticnt INeser 

thcless the lamp rejinincd the chief source 
of diflicults right up to the time sshen tlie 
Edison limp ss \s msented and ndoptid 
for use uith the csstoscopc Jsit/c sens 
constantls ssorkmg to improsc his lamp 
and his methods of cooling it 1 he one sihn h 
he iiltimatcls dcsiscd seas contained in a 
metal rise si hose ssuuIom sms made of a 
piece of thuds scraped goose ciuiU Inside 
this there s\as a glass hull) containing the 
platinum and hcts\ ( cii the glass and the goose 
quill Slater circulated to cool the lamp Jins 
remarkaWe lamp sass Nil/c ssas MouderfuUs 
efiieicnt and durable, though the jdatimim 
Hire frcqiuntls fused at the critical moment 
It SI as of little salue to base introduced 
a light into the bladder if a larger part of the 
sesical ssall could not be brought into Mcsi 
for hitherto onlj tint portion of the siscus 
SI Inch lies dircctls opposite the end of the 
tube could be seen {see Fig 14) Ihc 
exammation u ould therefore has e to be 
limited to a portion of the fundus and 
trigone of the bladder 1 lie solution of this 
problem came suddenls one daj sshen Nit7e 
ssas doing some microscopical s\ ork m Dresden 
Mlulst changing the eje piece of a microscope 
he held it up to the ssmtloss to see if it sms 
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clean and through it recciscd the small inserted iiinge ol a neigh 
bounng church tow er The problem ss as soK eel W ith the assist mce 
of a Dresden instrument maker he ssorked out a lens sjstcni ssluch 
he introduced into the interior of his esstoscope Ihis had the effect 
of increasing the field of sision md of bringing the object closer to 
the eve of the obserser I sen so onls tliat portion of the bladder 
hing opposite the internal meatus could be inspected The mstru 
ment svas us fact a ebrcct esstoscope 
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The next stage consisted in the introduction of a prism at the 
end of the shaft One aspect of the prism looked out through a 
window cut in the side of the tube and its hypotenuse acted as a mirror 
to reflect the beams down the tube By this means a mirror picture 
of the hole of the bladder wall was obtained In order to make it as 
jierfect as possible Xitze left Dresden for Vienna. ^\here he collaborated 
Yith the ^^cll-kno^^n surgical instrument maker, Leiter. The first 
models produced in that city are kno^^n as the Nitze-Leiter cysto- 
scopes In 1879 he demonstrated his inventions to the Vienna 
^ledical Society where they received much approbation. However, 
the clumsiness of the lighting system and its vater-cooling apparatus 
prevented the instrument from coming into common use even amongst 
the specialists of the day 

Tlie following year 1880 saw the appearance of the Edison lamp 
Nitze vas somewhat shy of it in the first instance and. according to 
Caspei thought it might explode in the bladder The honour of 
being the first to have a cystoscope fitted vith a ‘ Mignon lamp 
belongs to von Dittel vho had one made by Leiter But he had 
to vait until 1886 before it was found possible to construct a lamp 
sufhcientlv small and delicate for his purpose When Nitze saw it 
in use his fears disappeared and he realized that therein lay the salva- 
tion of his instrument Then the complicated platinum vire with 
its vatei -cooling apparatus disappeared, and the cool carbon-filament 
lam]D soh cd the last and greatest of Nitze s difficulties The instru- 
ment thus completed was the same in principle as the one we use 
to-day . details have been altered and improved and additions have 
been made to it such as irrigating parts provision for ureteral catheter- 
ization and lntra^ esical operating etc but the fundamentals of the 
optical and lighting apparatus lemain 

Thereaftei the number of practitioners of cystoscopy rapidly grew, 
manv of them anxious to add to the new diagnostic method Nitze 
himself participated fully m the subsequent progress and improvement 
of his instrument and its equipment, and vas responsible for the 
in\ ention of many of the accessories such as operating parts hot 
vire snares modifications of ureteric catheters and the like 
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XuMi-rous \arictics of c\stoscope ha^c been described, but all come 
under one of t^^o Iieadings dmci or indirect 

ha\e seen in the pre\ious chapter that the first c\stoscopes 
nere of the direct pattern and tint the indirect Upe caohed from 
these at a later date b\ the insertion of a prism m the optical 
apparatus V surgeons, as for instance the followers of ICclI\ 
in America still prefer the direct c\stoscope generalU in the form 
of a simple endoscopic tube The sphere of usefulness of this 
instrument is limited to lemale urologa The large majorita of 
c> stoscopists, ho^^e^e^, non use the indirect instrument, as a more 
eKtensue and eflicient inspection of the bladder is provided therein 
As the present nnter has little experience of direct evstoscopv and 
the coloured drawings m this book have been made with the aid of 
the indirect instrument the direct forms will not be described 

Advanta^jes of an Irrigating Model — In the first cvstoscopes 
the telescope carrving the optical parts was built into the instru 
ment and w is irremov ible but soon it w is found possible to make 
a separate and remov able telescope ind the modern almost universally 
used irrigating cv stoscope came into being AA hen the optical 
apparatus of this instrument is withdrawn the sheath is converted 
into a catheter capable of serving for irrigation of the bladder This 
obviates the passing of more tlian one instrument for both prcpira 
tion ind examination It also makes it possible to change the 
vesical medium m the middle of m cximination vvithout removing 
the instrument which is advantageous when a bladder bleeds freclv 
or when large quantities of pus ire rapidlv thrown into the bladder, 
either from the kulnev or from the vesical mucosa or from some 
other source such as lor instance a divcrticidum or when debris 
IS shed Irom the surficc of a papilloma during diathernn In all 
these cises the medium becomes turbid and it is convenient to be 
able to change it quickh without removing the instrument AMicn 
the iirethri bleeds on instrumentation it becomes almost imperative 
to use m irngitin^ cvstoscojie for then clots of blood foul the prism 
window during introduction and obscure the field In the irrigating 
mstruincnt the telcscojie cm when tiuis soiled be easilv withdrawn 
elemed and rc inserted whereas the removal ol the whole instrument 
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IS time-consuming and painful Fuitheimoie the piism probably 
becomes fouled again on le-insertion, so that even then a satisfactory 
examination cannot be obtained 


DESCRIPTION OF THE INDIRECT OR PRISIMATIC 
CYSTOSCOPE (Examination Model) 

The cystoscoiie is divisible foi pin poses of desciiption into two 
mam poitions (I) A Sheath containing the titigahng and lighting 
aiiaiigcmcnts {Figs 3 A 4), (II) A Telescope containing the optical 
system (Fig 3B) 



Mith lighting nppaiatus , B, Telescope 


I. THE SHEATH, WITH ITS IRRIGATING AND LIGHTING 
ARRANGEMENTS 

T]ie slieatli (F^g 3 A) is a holloM’ tube oi catheter to which arc 
attached — 

1 The lighting equii^ment, consisting of (i) A pair of iings 
situated at the external oi ocular end of the instiument for the 
leceptiou of a detachable switch, (ii) A lamp at the vesical end, and 
(in) A vne joining (i) and (ii) 

2 A valve to ]:)i event escape of bladdei contents when the tele- 
scope IS not m position 

The slieath is about 10 to 12 in long, having a diameter 
coiicspondmg to 21 on the Chariieie scale It has tv o extremities, 
an mnei oi vesical extiemitv and an outei or oculai (Fig 4) The 
foimer is shoit, bent at an angle of 45° vith the shaft and contains 
the female poition of a sciew (A) for the leception of the lamp 
Centially placed at the bottom of a small cup-shaped depression in 
the end of tlie cvstoscopc vill be seen an insulated electiic terminal 
(B) foi contact with the wiring of the lamp. Immediately behind the 
angle at the ^ csical exiicmity is a small window oi fenestra (C) cut 
m llic (on(a^ll^ of tlic sheath beneatli w4nch the piism appears 
when the telescope is m place 

A small medal cap (G) containing the lamp foims the beak of 
the cNsioscope Its distal c\tiemit\ is lounded whilst its proximal 
e\tiemil\ ends m a scicw foi attachment to the vesical end of the 
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c\stoscope The lamp consists of an exhausted glass bulb which 
projects into a lateral orifice cut in the side of the metal cap When 
in position this oiifice should be situated directlj’- in front of the 
fenestra in the sheath, so that the telescopic field and the field of 
illumination may correspond It contains a metal filament of which 
one end (H) is soldered to the metal hood the current being conducted 
by the iialls of the cvstoscope to the external end of the instrument 
The othei end of the filament (1) emerges centrally and makes contact 
■with the metal terminal (B) observed at the vesical extremit}’’ of the 
sheath It is produced outside the lamp for a short distance in order 
to ensure good contact. 

At the external end of the cj'stoscope the sheath proper is sur- 
rounded by two rings of metal w'hich make spring contact WTth the 
terminals of the switch The ring (D) l 3 ung m apposition w'lth the 
valve chamber (M) is m metallic continuity with that structure, and 
through it passes the return flow' of the electric current The other 



A B C D E 


Ftq j — A, C\ stoscope sheath (note the ke\ m \ ah e chamber and the key-'w ay 
cut in \al\c) , B, Vahc, \al\e collar, and \ahe ring (these cannot be taken apart 
except b\ the makers) , C, Compression iing , D, Faucet , and E, S\ringc nozzle 


ring (E) IS insulated fiom the sheath by a seating of ebonite or bakelite 
(X), but IS connected to a fine insulated wire (W) running m the floor 
of the catheter and terminating at the vesical end of the instrument 
in the metal teiminal (B) aheady obseived there 

All the paits vithm the cj^stoscope concerned in the conduction 
of the cm rent ha\e now been described and it may be advantageous 
to trace the complete cncaiit Commencing vith the metal ring (E), 
^^lllcll IS situated faithest fiom the ocular we maj^ imagine the current 
running along the viie (W) in the floor of the sheath until it reaches 
its metal tciminal (B) This tciminal makes contact vith the central 
filament ol the lamp (l) and the current running thiough the bulb 
rc<iehes tlie metal ease and tiavels Ma the vail of the sheath to the 
ring (D) vhicli as bcfoie stated, is pait of the body of the cystoscope 
Tlie tvo lings, of course bung the e\ stoscope into connection vith a 
soiiicc o( cun cut b\ means of the svitch vhicli will be described later 
Immcchatch behind these tvo rings the catheter undergoes a 
generous expansion (\ahc chambei) (M), in order to accommodate 
the \al\c and its acccssoncs The enlaigement is about an inch in 
length At its distal edge is mounted a small knob (F) so placed 
that it will indualc the ])osition occujncd b\ the fcncstia vhen the 
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cjstoscope IS in the bhdder Bj reference to this knob the surgeon 
IS kept informed ts to >vhat 'irea of bladder is under inspection 

The ocular end of the instrument is closed bj a vtUc fixed in 
position b> a scren cap (K) It controls the escape of \esical fluids 
^^hen the telescope is not m place The \ ah e (l) is shown m Fig 5 B 
It is a thick walled tube so shaped as to be acourateh recei\ed into the 
\ahe chamber {Fig 5 A) of the c\stoscope Its bore 
corresponds to that of the sheath and lies directly 
opposite the s vme A lunged door (clappet) open 
mg from without inwards and regulated b\ a spring, 
closes this orifice when not m occupation either 
bj the telescope or the faucet The clappet is hinged 
at its lowest point so that when the obhquch cut end 
of the telescope or faucet is correctU inserted its 
extrcmit\ encounters the free upper margin of the 
door and so ea.sil\ opens it To ensure that the \al\e 
IS accurateh luscrtcd a projection from the loof of 
the \ ah e chamber fits into a groo\ e on the upper 
surface of the \ahe The piojcction is known as the 
ke^ ’ and the grooic as the ‘ ke^ wa'^ ’ A. screw 
cap (\ ah c ring) with an internal threid oierlaps the 
eKtremit\ of the csstoscopc and holds the ^ahe m 
position Between the \ahe and the screw is a 
rubber washer 

Embracing tbc outer part of the aahe (l) is a 
short Wide flanged tube (laho collar) (v) with ui 
internal screw thread Tins projects through the 
sa\\e Ting (K) and on the uppir margin of its flange 
IS a slot (T) for the reception of a pm attached to the 
telescope {Fig a B) this slot and pm maintain the 
telescope in position so that it docs not rotate aw as 
from the window (c) m the sheath The outer 
portion of the tube accommodates the compression 
screw (R) and between tins and the end of the 
aahe is a second and sm illcr rubber washer (s) „ 

The washer ami the compression sertw arc centralh *' 

ptrforitcd for the transmission of the tclcscojic and their bore 
corresponds to its diameter IMicii tin compression strew (R) i** 
tightened it compresses tic washer against the \ lUt so that it 
bulges towards the sides of the telescope and renders the jumtion 
watertight lliinng tlic insertion of the telescope it is ser\ important 
that (Ills tompressum scriw be released otlicrwise force will ha\c to 
be list'd to mcrconie the resistance of the washer Hits is one of the 
most fertile t uiscs of a bent ttUseojie («< pigc j'l) 
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The sioitch is shown in Fis, 6 It consists of two plates of metal 
separated by a layer of insulating material At one end two concave 
rings make spring contact with the cystoscope At the other end the 
plates aie attached to two coids lesponsible for uniting the cystoscope 
io a source of electiical eneig}’' One of the plates is divided about 
its centie and the two halves aie insulated The connection 
between these two halves can be le-estabhshed by means of a 
slide The position of the slide detei mines the passage or other- 
wise of the cm lent 

TJie function of the faucet {Ftg 7) is to open the valve for 
evacuation oi iiiigation of the bladder It is a tube about 2 in. 
long, cut obliquely at one end to facilitate the depiession of the 
valve The other end is somewhat expanded and has a conical 

boie, so that it will make 
watertight connection with 
the nozzle of the bladder 
syringe Some workers diaw 
on to its end an intermediate 
piece of rubbei tubing to act 
as a connection wnth the 
syiinge As the diiect junc- 
tion wnth the syiinge is quite 
satisfactoiy and easj^ to work 
this IS unnecessary, and it 
causes the introduction of a 
needless amount of air which 
undesirably augments the 
size of the an bubble and so obscuies the bladdei vault Alterna- 
tiveh the two-wav in iga ting tap showm in Ftg 8 may be prefeired, 
but the wntei finds the simpler device seen in Fig 7 more satisfactoiy 

II TELESCOPE AND OPTICAL ARRANGEMENTS 
The telescope {Fig 9) contains the optical appaiatus of the 
cystoscope, the function of which is to tianspoit the vesical picture 
to the eye of the ol)sci\er in such a foim that it w^ill produce on his 
ictina an image of sufficient magnitude and biilhance to be appieciated 
casilv In the caihei mstiuments the telescope was permanently 
bmli into the c\stoscopc but in modem practice it is separate fiom 
the sheath It consists of a tlim tube m w^hicli is contained a senes 
ol lenses whose nunibei ^aIles aeeoiding to the design In the dncct 
(wstoscojie the \esietil jiielure gains admission through a tciminal 
opening In the indneet instrument it cnteis thioiigh a latcial 
opemnir or lenestia undeineath which is situated a iight-anglcd 
|)iisni to di\cit ia\b tlirougli 90 along the tclcseojic itli tlie aid 
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of an appropriate ssstcm of lenses these ra^s ultunateh reach the 

observers retina , * 

The maker of these instruments is scvcicK hnntcd m the amount 
of space at lus disposal, and all mateiials have to he used v\ith most 
ricid ccononu ot dimension It follows that the telescope tubme is 



ven thin and therefore easilv bent It dtminds the createst ^cntlc 
ness in use as the least distortion vmU oIimousK throw the lonj; lens 
sjstcm out of ahnement with disastrous results These facts sliould 
be impressed on hospital sisters or an\ othcis on whom devolves 
the care of these instruments for bending is a frequent occurrence 
and is quite avoidable if proper prcc lutions arc taken 

In the original Nitzc cvstoscope the lens svstem was a direct one 
there beinc» no tcUcctmc; device and the inlet of the svstem being 
terminal The direct view is retained m certain posterior urcthro 
scopes to da\ of w Inch the Jolv model mav he cited \s an ex imple 
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Ft<j 10 — The* I «a B>atem of X>tzc a c^atoaoopt^ A. 01 ) ct B Ol jectiM 
C Real iiwtrtcil dimmi'sheJ imnpc D Central or tran porting 1 ns 

E Epnght mapnifit 1 \irtual un«j.e F Ocular 

It is com ement to studs the lens s> stem m these simpler forms before 
taking into account the compile \tions ptodueed hv the addition of 
a prism In '\it7e’s ori£.maI instrument (sec 1 ig 2) there were three 
lenses the objective at the vesical end a central or luvcrtm" lens and 
an ocular (rtg 10) The function of the objective was to concentrate 
within the small dimensions of the telescope the ravs thvcrging from 
the object These were brought to a focus behind the objective as 
a rcvl inverted dimimshcd image ind the r\%s were then taken up 
b\ the middle or im erting lens and focused in front of the ocular as 
an upright image of the siuic small dimensions as the previous image 
As tins corresponded m size to the bore of the eontaining telescope 
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(in modern instruments about 4 mm . in Nitze's rather more) it 
became necessary to magnify it m order that a clear retinal picture 
might be obtained The image was therefore amplified by the ocular 
to such a degree as expeiience proved most serviceable (see page 15). 
An upright magnified virtual image resulted. 

The principles of this simple system have been retained in modern 
cystoscopes though they have evolved considerably All vho employ 
these beautiful instruments should be acquainted vuth a few of the 
more important optical considerations governing the construction of 
a good telescope and an elementary description vill therefore be 
given 

Objecti\e. — If one looks through the ocular whilst the objective 
faces a blight surface, a circle of light vnl\ be seen This circle is of 
the same size whether the surface is distant or close whether it is 
the sky or an adjacent sheet of paper It is known as the apparent 
A isual field oi the apparent or virtual image, m contrast with the 
external or actual field of atcv which m the foregoing illustration 
vas represented by the sky or the sheet of paper It will easily be 
appreciated that the formei of these is of constant dimension, vlulst 
the linear extension of the latter is pioportional to its distance from 
tlie objective Thus if the ob]ective is close to the object the 
external field will be of piactically the same size as the lens itself, 
vhilst vhen the instrument is held towards the sky. the external 
field is infiniteh distant and is therefore of infinite size In Nitze's 
instrument objects at all distances vere equally m focus.'*' the system 
had theiefore a universal focus This is also true vithin certain 
vide limits of the modern cystoscope 

Reference to Fig 10 vill indicate how the object space is 
constituted t It coriesponds to a cone vhose apex is at the central 
point of the objective and vhose base is at infinity The angle formed 


hen objects seen through an optical instrument at AMdely ^ arying distances 
art all in uniforml\ good focus that instrument is said to have a *“ great depth of 
focus or great penetration This feature depends on tlie small diameter of the 
emerging pencil of light, but it is for this reason incompatible vith good trans- 
mission of light vliicli dcj)cnds on a large emerging pencil (sec page IS) Light 
tr.insiiiission has been greath impro\ed in recent 3 cars b> means that vill shortly 
be outlined and there has therefore been some loss of ' penetration in that 
objects bc\ond i certain distance from the objectne are not in perfect focus 
This IioN\c\cr IS not imiiortant jiroMclcd that the c>stoscopist himself has a 
norm d range of Kcominod ition for he can then compensate ^\lth ease an\ imper- 
fect. on and indeed a normal e\e docs not percene the fault v focus Moreo\er 
penetration is perfect for objects situated vithin the first fe^^ inches from the 
objccti\c and this is the onl\ part of the range emplo\cd in intra\esical vork 
T 'I he term cdijcct spue denotes the space in front of a lens or lens s\stcm 
in \\hKh llu objects are sitnUed in contradistinction to the image space' 
on tilt opposiii side of tlic lens where the real image of the object is formed 
*{Jrj 10 ) 
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nt the »pc\ in size nncl depends on the fotnl length of the 

objectne in d the internal tube di iinetcr (iisinlh about JS mm 
or i in ) 

If i peiiiu IS pheed on i sheet of v lute ]) iptr ind the end of 
the telescope is altcrintch ipproximated ind Mithdrn\ii it will be 
noticed tbit the penn\ ap 
pears to \ irs in dimensions 
being lirge when tlu object 
i\ e xpproiches it and bceoin 
mg smaller an hen it recedes 
(Fig 11) At close quirtcis 
It cannot be contained in the 
apparent a isu d field but as 
distance increases a circle of 

A\hite surrounding the pcnn\ 

apjic irs and enlarges w hilst , . , j j of Uieimvc o.v 

the pcniw appears to dim thi sizi. of thi Msultnnt itnoi, 

inish Similar phenomena 

occur in the bladder and arc illustr itcd m the case of a c ileulus 
bA Fig 12 

Ihe normal field of aica\ for an Inch the cAstoscopc is made is the 
bladder and here the distances arc limited b\ the size of that orgm 




It IS uncommon to ha\e to inspect the bladder wall from a distance 
greats" than 50 mm (sa> 2 m ) I \ en for the upper parts of the 
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oigaii, and in cases of dilatation, it is usually possible to bring the 
beak of the instiument Ynthm that range 

At a given distance (say, 25 mm or 1 in ) and with a given 
diametei of lens tube, the extent of the field of vision will be 
detei mined b)’’ the focal length of the objective lens , the shoiter the 
focal length the laigei the field [F'lg 13) If no lenses aie employed, 

as in a simple endoscopic tube 
(e g , Kelly’s), the extent of the 
/ field of view is equal to the 
/ lumen of the tube {F'lg 14) 

/ Whilst it IS desirable to have 

^ a good field ot vision, it should 

be appreciated that as this m- 
ci eases m extent, other things 
being equal, so magnification 
b and definition dimmish, and 

as these aie very impoitant 

Fig 13— a, Objcctne ^Mth small angle, features of the c3’^stoscope, they 

thticfore small add of good magniacatioii nof bp liahflv rpnoimpprl 

and illumination h, Wider angled objectne, uglltiy renouIiCCU, 

Iflige extol nal field, loss of magnification and Thc}^ COUld, of COUlse, be 
illumination i ii i j* 

recoveied at the other end oi 
the mstnunent bj^ increasing the stiength of the oculai, but this 
again vould lead to a i eduction in the brightness of the image, which 
also must not be sacrificed [see page 17) The objective has to be 
designed to effect a compromise amongst these three competing 
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J ig 11 — Inspection thiough tube The field of view corresponds in size to 

that of the lumen of the tube 


factors — namely a large field of vrew. good magnrficatron and definr- 
tiorr and adcqnate rlhrmrnatron As a rule the focal length adopted 
Ires bctuccn 3 3 mm. (J rrr ) and 6 5 mm rn ) 

Let us examrne tire properties of the instrument, adopting the 
simplest possible figures in order to avoid complicated calculations 
(/‘’rg 15) Let ns thciefoie take the focal length of the objective 
as \ in , it mil then be found that vith the object at a distance of 
1 III the external field vill also have a diameter of 1 in This must 
be reduced to the si/e ol the lut error of the telescope, say J in , so 
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that i reii m\erted imige one eighth the size of the object mil be 
formed Tf ne non take an object 2 in distant the diminution mil 


be proportionatclv greater a 
reduction of 16 times t il mg 
place 

Inverting Lens — The im 
age IS transferred to the ocular 
unchanged in size the inv ert 
mg lens s\stem plaMiig a 
passive role so far as any 
alterations m the proportions 
of the image arc concerned 

Ocular — ^Thc minute im 
age thrown m front ot the 
ocular would be invisible to 
the e and must be enlarged 
This IS the function of the 
ocular and by it an enlarged, 
upright, virtual image is 
formed It is customarv to 
use a lens of such power that 
it increases the image to a 
greater extent than the ob 
jectvv e lens has prev louslv 
reduced the external image 
A lens giving a magnification 
of between 10 ana 20 times 



vs generaUv emplov ed In 
contuunng the foregoing illus 
tration it will be convenient 
if an ocular whicli has double 
the power of the objeetiv e is 
adopted This represents with 
fair accuracy the relative 
capacities of these units 
adopted in mnnv cvstoscojvcs 
\s the objective hid i focal 
length of J in the oculir will 
now hive one of J m and will 
mngnifv thennngcbv 1t> times 
It will be rtineinbcrcd that the 



objiclivc hid to reduce a field situated I in nwav bv S tunes and one 
situated 2 m nwav bv 10 times m order to condense them within 
the tclescoive (/ ii; 1“)) U wiU now be seen that the 1 m field after 
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magnification by 16 diameteis at the ocular, will be presented to the 
observei's ej,e ^Mth an ultimate amplification equal to twice its actual 
size, whilst a field which is 2 m lemoved fiom the objective will be 
piesented with its coriect measurements 

The neaier the objective approaches the object, the greater will 
be its magnification, and this is important in bladder examination, 
for there aie aieas of that viscus of which it is impossible to get a 
distant view (save perhaps by means of a letiogiade cystoscope) 
The vesical neck is, of couise. in actual contact with the prism during 
inspection, and those portions of the trigone which he neaiest to the 
meatus must always undergo high magnification (up to 8 or 10 
diameteis) and this must be allowed foi when mtei preting bladdei 
pictiiies or any pathological lesion 

Bevond a distance of 2 m (50 mm ) the bladder image would 
suITei diminution In actual practice the wall of the bladdei is laiely 
as much as, and practically never more than, 2 in. away fiom the 
pi ism, so that the object is almost always magnified to some extent 
A convenient and easy distance at which to conduct an examination 
(canonical distance) is about | m to 1 m fiom the bladdei wall, the 
viitual image then having appi oximately twice the size of the actual 
object Foi the moic accessible poitions of the viscus (trigone, ureteric 
oiifices lateial walls, etc ) it is easy to increase the magnification by 
making the beak of the instiument ajiproach the mucosa. With 
expel lence it is possible to judge the degree of appioximation bj’^ 
noting the definition and magnification of the detail of the mucosa, 
and by other things such as the way that the light reaches the eye, 
a tiansluccnt effect being pioduced with the indirect cystoscope when 
Moikmg at close range {see Fig 64) 

The cvstoscope vlieii held directly opposite to one of the walls 
ol the bladder faces a concavity, each poition of which is loiighly 
equidistant fiom its lens and is therefore similaily magnified If, 
hoMc\ Cl it IS held obliquely opposite to one of the walls, those poitions 
■which are the ncaiei to the lens will be magnified to a greatci extent 
than those which aie moie distant, and this w'lll be inoie evident as 
the olihqiiity ineicases (ct Fig 22) It is w'ell exemplified in the 
examination of the anteiioi w'all of the bladdei oi wdien the instiu- 
ment is laid on its side on the base and looks sidew'ays tow aids one 
ol the mcleis Again, when some convex intiavesieal object — for 
instance a stone oi a giowth — is obscived tlicie is a considerable 
diffcicnce in the magnification to w'liich its component paits aie 


* 1 he* r.itc .it wliioh iii.iifiufit alion increases, however, is not strictly ]iiopor- 
lioii.il to lilt r.itc of .iiiproMiiiation , it exceeds the latter, so that at a distance 
of si\ J in wlun a in.i^nidieation of 4 times would he expected, one slightly 
grc.ittr thin this will ht found (Newton’s law) 
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subjected the most prominent urea iiliicli is genenlh centralh 
placed m the field being enlarged to a much greater extent than 
the penpherj IFia 1C) 

niummation — ^The degree of 
magnification could be increased 
mdefmiteU b> increasing the poiier 
of tne ocular As the magnifitation 
increases lim\e\er it must be re 
membered that ihumination decreases 
as the square of the radius of the 
exit pupil* Thus 1111011 amplified 
tuice, the bnllianci of illumination 
diminishes to one quarter, and ivhen 
amplified three times it is onl\ one 
ninth (i\e are not taking into ac 
count the brightness of the lamp uhich has limit itions, and mai for 
present purposes be considered constant) \.ni one accustomed to the 
use of optical apparatus jirizcs good consenation of light eien 
more highlj than magnification of the field It is eiident, 
therefore, that just as iiitli the objectiic a compromise had to be 



Ftg 1C— Dincrram lo indicate 
that the portions of a eon\ex object 
closest to the pri m are moro hif;hl\ 
ninpuhcd than tho which arc mort 


•The intensit% of illumination is in\crstli jiroporlion il to the square of the 
distance from the source (/ ij 17) 



•Fiff 1 1 • ^Illustrating loss of light bj distance 
of lamp from object 

If instead of a rcctnnjile a circle 18 19) is used as a field— 

If area (a) of circle of radms r = r 
and if area (A) of circle of radius II = t R* 
and if R = 2 r {R* = 4 r* ) 

A = 4 TT r = 4a 

the illumination is mserseh proportional to the square of 

considerations applj to the illumination ot the bladder wall b\ the 
'Uummatpri held 4 m aivav trom the lamp will be 4 times more bnghth 
IS obvious ^ times better lit than a field I^ in awai It 

leMcal wall ipproNimating the beak of the cvstoscope to the 

the opticnl ^ onh m magnification ind definition owing to 

the object unri^fi of the telescope but also m illumin ition When howeier 

3'‘ea of briubf..c.t n otlier the field of \iew and the 

brightest Illumination mav not correspond 


IS 
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effected bet-w een the extent of the field of view and its magnification, 
so vith the ocular a compiomise must be made between the degree 
of magnification and the illumination of the image j\Iagnification 
may therefoie be gamed at the objective at the expense of a i eduction 
in the extent of the field of fusion, or it may be obtained at the ocular 
by the saciifice of illumination In piactice we get magnification and 
to spare, if we aie able to appioximate the objective of the instru- 
ment to the bladder w'all 

Good illumination, howevei, depends also on other factois We 
have reviewed the pioperties of the objective and of the ocular, and 
the considerations which govern their focal lengths The modem 
cj'stoscope has effected still moie radical changes in the tianspoiting 
lens system. We have seen that this jDlays a passive role as legaids 

Y 



Ftg 20 — Diagram illustiating the respoctne size of the entiance pupil in the new 

and the old lens systems 


magnification, but ^ye have now to leain that it is ver}^ important in 
regard to conseivation of light In the original Nitze system a 
centrally placed convex lens seived as a transpoiting system jMultiple 
transporting lenses weie fiist introduced hy Lowenstein and Ringleb, 
and their work has subsequently been elaborated by numerous other 
investigators Though theie aie many variations in design, all cysto- 
scopes now employ a numbei of lenses in this sj^stem 

The amoimt of light passing thiough the cential oi inveitmg 
lens IS measuied in terms of the entiance pupil,"' and the size of this 


*E^er^ lens system has an entrance pupil and an exit pupil, and on their 
respcctnc sizes depend the essential qualities of an instrument Wlien a cystoscope 
IS held in such a position that the light from a distant source enters the ocular end, 
a ^e^^ small circle of light of intense brightness can be observed at the bladdci 
end This circle of light is called the ‘entrance pupil’ of the instrument If the 
position of the c\sloscope is now re\crsed, so that the light from the distant source 
enters b\ the prism, a circle of light from 1 to 2 mm in diameter will be noticed 
if the instrument is about 25 cm from the observer s eye This is te»*mcd the 
exit piipiP of the instrument It is evident that the onlv ra>s of light th it enter 
the lens system and the obser^ers e\e arc those that pass through the entrance 
pupil The si/c and position of the entrance pupil depend on the focal power of 
the objeelnc, and the position and size of the in\crtmg lenses I3\ judicious 
selection and grouping of these irncrting lenses appreciable impro\cmcnts ha\e 
been rcah/ed in the modern c}stoscopc Whilst the amount of light which ciVers 
the leleseopc is regulated b\ "the size of the entrance pupil, the illumination or 
brightness of the tmal image is dependent on the size of the exit pupil An exit 
pupil cqud in si/c to the pupil of the oLser\crs e>c is the most suitable, and as 
the bitter IS a \anablc faetor, «in a\crage diameter" of 2 mm has been adopted m 
most modern evstoscopes 
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tntnnce pupil increases ns the distincc between the objcctuc nnd 
middle lenses diminishes 

This IS sinipU demonstrnted m 7 20 where C nn\ bo t ikon 

to represent the ecntrd lens is found in a \it/c exstoscopc hcinri 
far remoxed from the objcetixc A I he coriespondmjj pupil is seen 
nt X \nd IS smnll ui si7c and so idiuits little h>»Ut B is the first lens 
of the trnnsportin" sxstcni m a modern telcseopc and Y dcmonstritcs 
the large size of the corresponding entrmce pupil thus allowing much 
impvosed illumination It will he obserxed that in Nit/e’s txstoscope 
nil rnxs entering the objcctixe and meeting the x\nll of the telescope 
between A and C nre lost xxbilst in a modern instrument onlx those 
between A and B nre lost * 

45--- »-§■ 8 fr-0 rs-: 



erectiny/crsH crtcdr^lenieT e/e piece 



Ftq _i — Ltns 84 sit m in d in iiistriim nt ininlt' 1 > tlir C unto Orninrj Xlnnn 
faptuniipCo London O O Tli ol joct / / T"Ol irtsorolj cti\« b ] nriiti I 
bv a roof priBm LILLI Trim porting, aistorn / L Lji p ct 

^^hllst npproMinntion of the objcctixe uul the inxertmg lens 
has been effcctixe lu conscrxiiig light the distance betxxtcn the latter 
and the ocular has noxx become too great The gnji is bridged b\ 
a senes of lenses and the xxholc group thus formed takes the place 
of the central lens of the Nitze c\ stoscopc nnd is knoxxn ns the trnns 
porting sj stem in x lew of its function of transporting the image from 
the objectixe to the ocular The lenses x irx in number and detail m 
difierent models A s\stcm is depicted in Fig 21 xxlucli represents 
a combination emploxed m one of the standard models made bx the 
Genito Urmarx Manufacturing Compnnx of London The multiph 
eation ot lenses has m ide it possible maten illv to reduce the size 
of the telescope a fact xxhich is of first class importance in the oper 
atmg and catheterizmg models as a sm ill telescope makes additional 
room axailable for larger catheters and other instruments 

Su(h arc the principal qualities of the direct cvstoscope and 
posterior urethroscope The limitations of this instrument soon 


* In the diagram it may be remar] ed that the positions of the entrmce pupil 
Of the two Bxstems are not the same xxhich fact xxill appear at first sight to be 
unfiir to the Nitze instrument Thex arc howexer correctly represented for 
their location is determined bj the position where the images of the respectixt 
lenses B and c xxouW fall if projicted through the lens a into the obiect space 
(conjugate foci) 
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become evident in piactice, for it can only inspect those portions of the 
bladdei val] diiectly opposite to the obseivei (fundus, etc, though 
indeed tliese paiticulai aieas aie moie conveniently brought into view 
by tins instillment than bv its successoi, the indirect cystoscope) 

The summit and anteiioi wall, and large 
poitions of the lateial wall, aie hidden 
from view, whilst that most impoitant 
aiea, the trigone, is gieatly foieshortened 
and distoited (cf Fig 22). 

Foi the above reasons Nitze early 
displaced the instrument by his indirect 
or prismatic cj^'stoscope, an instiument in 
which to the three sets of lenses already 
described was added, at the vesical 
extiemit)'', a iight-angled piism capable 
of deflecting field rays entering its lateral 
suiface thiough 90° into the telescope 

fm'c^houonn^Zrd.sJorho^n Underneath an appiopiiately 

cut fenestia at the vesical end of the tube 
This ingenious modification maikcd a notable advance, for it brought 
into diiect view the bladdei base and the uppei and other walls of the 
Mscus vhich pieviously were unapproachalile b)^ direct cystoscopy 
It neveithelcss introduced a complication in that the picture 
icflected vas a minor view — that is to say, it is coirect as legaids 



Fir/ 22 — Lines of parallel dots 
on a ])untcd card seen through the 



Fiif 2 1 — Legend seen thiough uncorrcctcd and corrected cystoscope 


the upper and lover poles, but inverted as legaids its sides {Fig 23) 
Tins single disad\antage of the indnect system was not lemedied 
until lOOG vlicn Weinberg introduced Ins ‘ Ortho-Kystoscope winch 
vas impiovcd upon in the folloving 3 ^ear by Franck, who placed a 
prism m the oculai end as shovn in Fig 24, thus effecting a collection 
of the up])cr and lower poles 

To-da\" all makers of cj’^stoscojics obtain an upiight or coriectcd 
image by some device or othei, the Amei leans using an electing 
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24 — Correction of irna},e hj iii&i,rtion of t 


prism (centrTl prism) near the ocular others producing correction at 
the bladder end The Utter is the better method The prism shoAMi 
in Fts 25 IS used m instruments of British manufacture, and is 
known as the Amici or ^ 

‘roof prism It was hist 
emplo^ ed in c\ stoscopic 
workbv that ableiniios itor 
Rmgleb It consists of a 
right angled prism m w hich 
the hspotennse is divided 
into two portions the 
pUnes of which cut each 
other at an angle of 90° 
like the roof of a house 
so that it reall> forms a 
double mirror and giv es an 
image w hich is inv erted 
not oul\ in the direction of 
the upper and low er poles 
but also of the lateral poles so that bv the prov ision of in odd number 
of mv ersions m the lens sj stem a corrected im ige is obtained 

The objective lens is made m two portions in order to avoid 
spherical and chromatic aberration sometimes one of these is placed 
on the vesical aspect of the piism, at 
others they axe both placed in the 
telescope In models made bj the 
firm of II appler the prism together 
w ith the tw o lenses form a single unit 
cut as a hemispherical lens the plane 
surface of which being placed at an 
angle of 15° with the axis of the tele 
scope reflects rav s into th it tube If 
tilted back through one or two degrees 
this lens can be made to giv e a retro 
grade view (Fig 26) 

Lach lens of the transporting s\ s 
tern IS also made of two portions the one consisting of flint and the 
other of crown glass II hen emploved jn correct pioportions this com 
bination obv latcs splierical and chromatic aberration 

Recent Improv enients hj the Use of Non reflecting Films and Syn 
tlietic Cement * — II hen light from the illuminated bhddcr wall passes 



This inripnpli IS coTitrihutcd b\ Mr It Sclinnz of the Ccnito Lrinar\ Mk 
Co to wliom the jintefnllj »ekno>> k dqes liis ualehtedncs 
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tluough a cystoscope a small peicentage, varying between 4 and 7 per 
cent"^ IS leflected at eaeh air-glass suiface In a eystoscoiDe consisting 
of 12 oi moie lenses the total loss of light due to reflexion may reach 
4o to 50 pel cent , in other words only about half of the incident 
light is tiansmitted and forms the image The leflected light is 
scattered and spread over the image like a thin veil, oi it may focus 
in the image plane m u regular glaie spots and foim ghost images 
to the detriment of definition and contrast In the course of then 
lesearch work on the inteifeience of light Fresnel and Thomas Young 
studied these phenomena and discovered ways and means to counter- 
act them Young demonstrated experimentally that reflexion could 
be eliminated by inteifeience brought about by coating the glass 
suiface vith a thin film of transparent material (cassia oil) of a thickness 
equal to a quaiter wave-length of the incident light and possessing 
a lefractive index roughly midway between that of the two inediaj f 
It was however, not until many yeais later, about 1892, that Dennis 

Taylor discovered a 
method of producing 
dm able films of this 
kind on glass with a 
high lead oi baiium 
content by a chemical 
process. As inanj'^ opti- 
cal components are made of crown and other silica glasses the 
Tavloi process had only a limited application Within the last 
decade a nen method has been discovered wheieby magnesium fluoride 
01 similai material can be deposited on any kind of glass by a 
high vacuum volatilization process. The loss of light by reflexion on 
a surface coated vith a fluoride film of appiojiriate thickness is only 
about 1 pel cent instead of an average of 5 per cent before coating 
Y hen applied to all the lenses m a cystoscope the total loss foi the 
vholc system is reduced from 45-50 per cent to about 10 per cent, 
but ovmg to the logaiithmic response of the e 5 ^e to light stimuli J the 
mcicasc in biightness is not nearly so sti iking as the gain in definition 
and contrast due to the elimination of stiav herht 



Fuj 



sill face 


According to I'lcsncl the fi action of light lost bj reflcMon on an air-glass 
-T^) vhcre X IS the lefractne index of the glass 


t The refraduc in dc\ of the non-icflecting film ’\^hen the first mednim is 
air must bt cfjual to ^ , X^ being the refracti\e index of the glass 

X I-.oiianthmic response of the e^ e — means that the sensation of brightness 
increases m lo^a^llhmlc jiroportion to that of light In ordci tliat an object 
ilhiminalcd b\ a source of light ol 10 eandle-power appears t^MCC as bright, the 
c andle-])o\\c r must be inci cased to 10- =100 candle-power 
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OTHER TVPES OT CISTOSCOPE 

The otigmal Ringleb examining c\sto'>cope has been taken as a 
pattern and described m detail Its eathetenzing sheath is dedt i\ith 
on page 312 Of other models the Snift Tol\ and Buerger mstru 
ments are discussed and illustrated on pages 115 and 316 respectneh 
There are mam ^^^atlons mostlj slight of these primar\ patterns, 
but the\ scarceh need further particularization The most uideh 
deMating are the pan rndoscopev, and the c\ sto urethroscopes , e\en 
ruth these little difheult\ should be experienced if those aheadr 
described arc understood 

Retrograde c%stoscopes and/or their optical deMces receue 
attention on pages 21 and 316 The lens system ot the posterior 
urethroscope has been described in detail on pages 10-21 

Of operating cvstoscopes the Young rongeur (page 176) the ICidd 
lulgurating cjstoscope (page 204) and C inn\ R\alls c\stoscopic 
hthotrite (page 227) are included The AlcCarthr resectoscope uith 
Its forobhque lens s\stem is discussed on page 282 and the Bumpus 
punch on page 207 

THE CARE AND STERHIZATION OF THE CTSTOSCOPE 

The crstoscope is a delicate and \aluablc instrument and its 
owner will be well adrised to gi\e peisonal timi and attention to its 
rleausmg and sterilization or else to train with caie the nurse who 
is to be responsible foi it Lack ot proper attention will not onH lead 
to the deterioration of the instrument but will render it unsafe owing 
to inadequate sterilization 

R h{ n the instrument has been used it must be taken to pieces 
for cleansing The compression screw {see Pig 5 c) which tightens the 
washer is first of all loosened, and the optical portion can then be 
removed The two screws which fix the leather washer and the saHe 
rcspeetisel\ are next removed The instrument now consists of four 
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jFtj — Wool holder for cltanin^, barrel of c\sto cop** 


separati portions and each of these must be thoroughh cleansed bv 
rinsing under running water and rubbing w ith a piece of lint particular 
attention being paid to fiushing the interior of the barrel The two 
sciews together witJi tlie \al\e and the faucet mas now be sterilized 
h\ boiling or b\ dropping tliem into spirit * 1 he remaining portions 


tVnbng Tcdxuc’j Ibc IiIl oI the w ishers itt'iched to the c screws t»ut tlica 
are incxpcnsjce ami cisih replaced tliex arc moreover the onlv ab orbent 
portion of the instrument ami therefore most prone to retain sep is 
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aie inca])able of standing tieatment heat as the cements A\hich fix 
the lenses and pi isms 'svonld be iiijuied and the insulation of the wiiing 
^\ould be destioyed " Start, then, by lemoving all water with a clean 
toA\el, and next tieat tlie exteiioi of each poitiou with a swab soaked 

in methylated spiiit Now take the wool- 
holder piovided foi the puipose {F^g 27) 
and on to its loughened end wind closely 
a pledget of cotton-wool, soak it in 
methjdated spiiit, and with it cleanse the 
bail el of the cathetei Then take the 
sheath of the instiument, and, placing a 
fingei ovei the eye. fill it biimful of 
methylated spiiit and allow it to lemain 
thus foi some seconds Those poitions 
of the instiument which have been under 
steiihzation by boiling may now be le- 
coveied, and the cj^stoscope le-assembled 
Befoie fixing the valve see that it is Avork- 
ing efficiently and is not being held open 
by an)^ poition of debus oi giit If the 
instiument is lequned foi anothei case, it 
ma)’' noAv be put to stand m antisejitic 
lotion, the beakei in Avhich it is contained 
being sufficiently dee]i to submeige the 
vhole of the shaft Suitable lotions foi 
this puipose aie caibohc lotion 1-60, bouc 
acid (sat sol ), oxycvanide of mcicuiv 
1-1000, oi methvlated spiiit The instiu- 
ment should be allowed to stand m the 
selected lotion foi fifteen minutes bcfoie 
being used again If it is not icquncd 
foi use immediateh^ each jiait must be 
thoioughly diied, special attention again 
being paid to the inteiioi of the ban el and 
vah e, and it should then be letuincd to its 

//V 2S — J«r for stei ilizatioii of 

c\<^tobcopcs case 

If the suigeon is doing a senes of 
c\ stosc()])ics he should attempt to anangc them in such oidei that 
the ascjitic cases aie dealt vitli fust and the most septic last much 
in the same vav as the cases aie picfened on an opciating list 

Slerilizalion by Formalin. — Anothci method is stenli/ation bv 
the Aajioui of loiniahn and tins may be used eitJici vaim oi cold 



* bcL howcNcr, bclo^\ (p *2*5) 
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If M'wm sterilization is obtained after half an hour but if the cold 
\upouris emploaed two daas should be guen to the process The 
method requires the possession of a number of cj stoscopes if se^ eral 
examinations are to be conducted consecuti% pIv it also in\ol\es 
apparatus to sterilize them in For sterilization in the cold \ apour an 
upright glass bottle or flask as shoun in Fig 28 is used and the 
instrument is suspended therein There is a holder for the tablets of 
paraform which is generalh situated at the upper part of the flask so 
that the he ^ a apour w ill fall around the instruments Sterilization 
b\ warm a apour requires a special sto^e The a apour is freel\ 
liberated as soon as a temper iturt of 40° C is reiched and if it is 
kept between this and 55° C no undue injur\ will be done to the 
instrument If how e\ er, the tempera! ure rises abo^ e this point the 
instrument is liable to be d imaged The stoie is so constructed that 
a greater temperature cannot be attained V certain amount of 
deterioration esentualh occurs m a (>stoscope which is frequenth 
fxposed to warm formalin s apour and it is prefei ible when circum 
stances allow to obtain sterilization in the cold stite 

Before introducing ans cjstoscope into formalin a apour, care 
should be taken to see that it is perfecth dry, special ittention being 
paid to such internal parts as the barrel \ahe, etc The telescope 
and catheter should be suspended separated and the instrument 
should be allowed to lem nn exposed to dr'v air for a time before being 
placed in the receuer A qiiantit\ of fresh calcium chloride should 
be sprinkled in the bottom of the jai to absorb atmospheric moisture 
During formalin sterilization the cords and switch oi the instrument 
ma\ be hung in the \ apour and thus rendered aseptic 

This method of sterilization is more efiicient and p^^netrating than 
washing with antiseptics, asepsis being obtained m the numerous 
chinks and crannies which abound in the instrument man\ of which 
must escape adequ ite attention with the swab Its disads mtages 
are the length of time required and the conseqmnt impossibilit\ of 
using the same in‘.tniment on two c ises consecutii el\ In the irn 
gating c\stoscope tin bladder contents pass out through the barrel of 
tlie catheter which is subsequentU used on a second case so that the 
possibilities of infection ire ob\ious 

Sterilization bj Boding — The chflicult problem of producing a, 
boilable c\stoscope was sohed in 1925 at the instigation of the late 
Sir John fhomson alker The first instrument to be thus equipped 
aias the Swift Joh Now all c^ stoscopes made bs the Genito Urinars 
Manufacturing Co hi\e catheters which arc boilible The standard 
telescope must not be boiled but boilable ones will be supplied if 
pccialK ordered Neither the sheath nor telescope will stand pro 
longed immersion surh as is emploa ed for ordinars surgical instruments 
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The sepal atecl eomponents should be put into tepid watei and bi ought 
blo^^ly to the boil Aftei half a minute on the boil the tiav m which 
they lest is icnioved fiom the steiihzei and they aie allowed to cool 
They yill sullei injuiy if seized with ordinaiy instiumciit foiceps 
Cystoscopcs must not be placed m the sterilizer together Avith othei 
instiumcnts unless enclosed in a special compaitmcnt Steiilizmg 
boxes 'With jiciloiatcd walls aic pioYidcd foi this puipose Ilaid 
Yatei must be ayoidcd, as it deposits a chalky precipitate on the 
moMiig paits and they become clogged If the town’s supply is haid 
distilled yalci should be employed The adyantages of steiihzation 
by heat aie sclf-eyidcnt, paiticulaily in an mstiument Avhich has so 
many chinks in yliich to sccicte sepsis 

The icccnt discoyciy of a synthetic cement unaffected by heat 
in excess of 3 00° C has notably impioyed the quality of boilablc 
c\stoscoj)cs The lens systems of these instruments haye up to no^^ 
been a little infeiioi to those of non-boilable cystoscopes because the 
achromatic ob]ectiycs could not be cemented , Canada balsam, the 
only mateiial ayailable until lecently dismtegiated bcfoie boiling- 
point nas leached On the othei hand the use of uncemented objcc- 
tiyes has the disadyantage of inci casing the numbei of leflccting 
an -glass sui faces m the system with a coiiesponding additional loss 
in biightncss and contiast {see page 22) Synthetic cement and 
non-iedccting films haye now eliminated these defects , the boilable 
cNstoscojic of the lutuie mil equal in peifoimance the non-boilable 
tNpe*^ 

THE EXAMINATION OF THE CYSTOSCOPE BEFORE USE: 

TRACING FAULTS 

Some time bcfoie it is icquiied an examination of the cystosco])c 
should be made to asceitain tliat all its yaiious paits aie funciioning 
jieifccUy Faults may occiu at many points and mil be consideied 
undei thicc headings (1) TItc lighting, (2) The valve , (3) The 
lelesropc A knowledge of the causation and methods ol locating 
faults mil often obMate a letiiin ol the mstiument to the makcis 
1. The Ligliling. — All bicakdomis of the lighting system lesult m 
the laihiic of the lam])hght, and when this occuis it may be due to 
a IniiU m an\ pait of the encuit, and the site of the bicakdomi 
must be located by a joioccss of exclusion The jiossibihties ina}’' be 
conxeniently consideied undei the following headings (a) Lamp , (b) 
Intel nal wiimg of the cystosco]ie , (c) Batteiy and coids , (d) Suitch 
AA hen uoiking uitli a combination set an altcinatc sheath is 
supplied so that the one uluch has failed can be icjilaccd by its 

* Vor llu infoniint ion contained in ji.uagiapli I ain indcbtc'd lo Mr H 
Schian/, of the* (.t'tnlo-l nnar\ Mfg Co 
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will intiinlU 
Unsciew the 


neighbour (it is presumed unlikcU tint both c\stosco])cs ore siiiml 
toneoush nt fault) If this second instrument lights it will c\elude 
oiw fault u\ the Inttcrs or the tords nud switth tuul will ])oiut to 
the opporotus distil to these os the site of the trouble — nimch, 
the shcoth or the lamp Coui erscU if it f ills suspicion w ill be throw ii 
on the batten tells cords and switth 

o Lamp — -liking the iormer tase fust, one 
examine the two parts (sheath and linpi) scjnratch 
lamp and examine thctcntril protriuling lil unent 
Ileiate it with a ]un and lest the lamp at loss the 
SMitch as shown m / ig 2^ A 1 imji whith is fused 
geiierilh gnes rise to suspicion h\ discolor vlion of 
the bulb A brevk n the wiring mas sometimes be 
seen on close mspcetion Should the limp juosc 
faults it IS put on one side for rcfilhin, ind is rc|)l let d 
bs a fresh one from stock 1 he lamp is the element 
which most commonls breaks down hut it is also the 
one which is most cisils remedied llcfoie rcplicmg 
the lamp make a h ibit of remos mg ans foreign siih 
stance gicase or dirt from the cojijicr tcinunal at 
the bottom of the lamp socket m the end of the 
csstoscope bs scraping it with a pm ^lakc sine that 
the filament is projecting s\cll before ictiirnmg the 
hulb to its seating I xccptionalls a termind siliich 
IS actualls too long has giscu trouble bs coming 
into contact ssith the sheath and so fovmmg a 
short circuit 

h Internal It iruig qJ fhc Ciistoscopt — Should the 
lamp batters, and external ssiring base been prosed 
efficient the fault is traced to the intern il s\irmg of 
the csstoscope Glance at the connecting rings which 
unite the csstoscope to the sssitch and reissnre 
somself that these ue clean A sliort cncuit m 
the instrument itself can be confiimed m the follossing 
s\as — 

Remos e the lamp from its fitting Place the 
hod} ot the csstoscope m circuit ssith one pole 
of asoltmeter the other pole of sshich is in contact 
svith a batter} terminal Ihe other batters terminal is brought into 
relationship -vsith thit electric connection ring of the c}stoscope 
^vhich is fused to the ssire King m the floor of the sheath This 
ring mas be identified b} the fact that it rests betsseen tsso 
insulating rings In the absence of the lamp no circuit should be 
ormed svhen the current is turned on and the soltmeter finger should 
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remain at lest In the presence, however, of a defect m the insulation 
a cuirent vill be legisteied on the voltmeter 

c, Batteiy and Coids — If the defect proves to be in the proximal 
(battel y and coids) section of the circuit these must be alternately 
replaced in order to find out Avhich is wiong. The wires of the 
instrument not infiequently form faulty contact vath the switch or 
othei terminals, and it is little wonder, for they are lepeatedly subjected 
to improjier handling with the result that the copper breaks within 
its coveiings, the site of election being the point where it joins the 
snitch or ebonite plugs At these sections the coverings are leinforced^ 
but they neveithcless remain vulnerable points Two rules may be 
laid down (i) When coupling up to the battery box grasp the body 
of tlie ebonite jilug particularly avoiding pressure at the end w^here 
the w^ire emerges, as this kinks and breaks the metal wure , (ii) Similarly 
in disconnecting at either end pull on the terminals themselves and 
not on the wuies 

Faults m these external wures arc characterized by intermittency 
of the light By pushing the ware tow^irds its seating, or by wnth- 
di awing it the ciicuit may be made or broken If at one point the 
coveiings aie seen to be fiail the bieak m the wire wnll piobably coincide 
d Szvitch . — The switch is a faulj'^ fiequent offendei , it may give 
rise to lioLible m tw^o ways (i) The slide is b)’^ fai the moie common 
transgressoi Adequate contact with the distal poition of the split 
plate is legulated bv the coirect tightness of the two sciew^s w^hich 
fix it Wlicn too tighth^ or too loosely sciewed home the slide fails 
to connect the two poitions of the divided plate Piessuie by the 
thumb immcdiatel}" le-cstablishes contmuit}^, and this can quickly 
be made peunanent by resetting the screw^s wnth a screw’diiver 
(ii) It was customaiy at one time to unite the two opj^osmg 
plates of the swatch b}^ means of insulated metal sciew^s It 
occasionallv happened that the seating of one of these screws 
became distuibed or peiished, wath the lesult that a short-ciicuit 
was pioduced In modem instiuments ebonite or bakehte pegs have 
replaced the metal scicw and this cause of trouble has theiefore 
disaj)])caied at least so fai as recently made instiuments aie concerned, 
2. The Valve. — Examine the valve befoie inseiting it into the 
vah c chambei foi it is often found to be out of older thiough some 
niflmir ])oition of gut oi othei foieign substance holding open the 
clap])ct Tlic hinges may btX‘ome stiff so that the spiing is mcajiable 
ol closing tlic ^alvc whilst the soldeiing of one oi othei of the wares 
not untomnionlv gives way 

hen the \al\e is faulty fluids escape fiom the bladdei until the 
telescope is inscifcd A fingci may be placed ovci the outlet to^ 
countciact this Some suigcons considei that the fiequcncy with 
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vhich the ^tUc jrocs out ot oulcr renders its use inc\])C(hent luul Imse 
discontinued to (mplo^ onc> closing: the nutlet with x fiuRei Ihe 
fiuf^cr, how(Ncr is \cr\ Inhle to he coutnmunted h\ tnuchiu}! objects 
the sterihU of which cannot he jjuarantced and its close contact with 
the \esicxl contents is therefore undesirihlc 


3 The Telescope — In cxanuinug tins part of tlic instruintnt like 
It m one hand and hold it so tlmt the jirisni fxccs a h<»htcd window 
or an electric light ind, placmj^ the c\c to the ocular note («) Ihc 
clariU (b) 1 he outline and c\tcnt of the field 

o Clarity not clear the ciusc will jirohahU he found m a 
badU cleaned ocular or ohjcclixc Start bx tlcniing the ocular, 
Using hnt or gxuze Grcis\ suhst xnccs on the lenses are conccnicntU 
remoxed In mcthxiatcd spmt Ilaxing cleaned the ocular, pi\ 
aUewtxow to tUc wnxdov. of W^c 


prism In doing this he careful 

to support the xesical end of the 

telescope whilst rubbing in order ^ 

to axoul torsion or bending of the ^ ^ 

long and m dleable shaft Spots K 

Or other opacities remaining after V B 

cleaning of these external p irts H -fk \ I 

are situated in the interior of the ^ ^ 

telescope iiul must he remedied hs \ 

the m ikcrs \ 

b OulUne and Lxtent of the 
Field — It has alrcach been mdi 
cated that the mamifxcturcrs of 

cjstoscopes avcsucreh restricted jo-Fll,,,, „f l.Mj oi m iw„i 

111 the calibre of the instruments and ofi a^\ int, to btini m tiu teUscopo 
that the thickness of the tubing of 

all parts IS reduced to a minimum Such attenuation mxoKcs greater 
delicacy and malleability Bcnaing oi the telescope is therefore a 
frequent accident Ver> slight distoition will be quite sufilcient to 
cut off a large portion of the field m so long and narrow an optic il 
sjstem The appearance seen m Tig 30 results fiom a sbghtlv 
deflected telescope The dimly illuminated crescent owts its existence 
to rays ot light reflected from the lateral wall of the tube 


A slightly damaged telescope can be used temporarilv as a 
portion of the field still remains Moreoxer xxhen it is mtrodueed 


into the sheath the rigid xxalls of the latter partiallv restore its 
shape It IS possible to straighten the telescope xxith a little gentle 
pressure but it is wiser to return the damaged part to the instrument 
leaker A telescopj is often bfnt through loi getting to unscrew the 
compression screxx of the ex stoscope before inserting it into the sheath 
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If the mams are altanahng. a small earth-free static transformer 
-can be userl A convenient model is shown in Fig 33 With this the 
low voltage cm rent is generated in the secondaiy mnding entirely 
by induction and has no electric connection mth the town s mams 
Such an arrangement is quite satisfactory 



Fu 32 — Sliding rheostat for direct connection to the terminals of drv cell 


If the supply mains are continiioiis. the 2 :)roblem is not so simple, 
and tlic best plan is to con\"ei't in the first place to alternating and 
tlien cm 2 :)lo 3 ' a suitable static transfoimer. To do tins some form of 
motor or rotary conveiter must be emi^loyed. and tlie so-called 
Lniversal ^Machines embody a suitable motor and also usuallv an 



F\q 33 — Transformer for alternating current 


eart)i-fiee tiansfoimer. The exact arrangement may vary vith 
different machines but the mam point — namely that there must be 
no direct connection to the supply mains — should be regarded as 
fundamental. 

3. An Accumulator. — Use may be made of an accumulator but 
it is not \ ery suitable Its large size and Aveight are inconvenient 
espcciallv for tla^eIJmg It is expensive in the primary outlay and 
also in upkeep It 'lulI give a light continuously for many hours but 
should be reehaiged penodically, even when not in use as it tends to 
discharge spontaneously It deteriorates vhen not fully charged 
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CHAPTER III 

EXA]\nNATION OF A UROLOGICAL PATIENT 
ORDER or INVESTIGATION 

During the present centun the in\ention of np^\ instruments md 
the discox e^^ of fresh means of diagnosis haa e greatU increased 
both the eomplexita of our in\ estig itions and the length of time 
''hich must be demoted to them ^\ithin liMng memory our pre 
decessors uere able to complete the eNamination of i case b\ methods 
i\hi(h were clinical m the narrow sense of the word and m a short 
period of time could send the p itient aw a> fulU diagnosed ac( ording 
to their lights Under modern conditions a complete oaerhaiiling is 
often spread out oser a numbei of da\s, and is a research in which 
mans men collaborate 

In no department is this more true than in urolog\ A patient 
who presents lumsell to da'v at a urmars (lime must gue up seaeral 
das s to being ln^ estig ited The surgeon w ho undertakes the w ork 
should hue m his mind a clear conception of the oidei and progress of 
th< inquiries to be pursued If thes vre made in a haphazard wa\ 
time ^MU be lost efTiciencs svcrdiced and. the patient ma\ become 
dissatisfied b\ the extent of his examination The schema on page 34 
sets out the principal im estigations required m an aserage urmarj 
case together with their order and spacing It shows the routine 
^dopted m m\ own hospital clinic and can be recommended as a 
basis from which other schemes ma\ be esohed to fit the special 
requiiements of other hospitals A glance at it will show that the 
msestigation is so arranged as to occupv three Msits to the Out 
P'ltients Departmc nt- and the object of each s isit is indicated 

First Visit to the Out paUtnts’ Department —Once a week an out 
patients session is taken to which fresh cases arc referred and at which 
c u cases and late operation cases can also be seen The new cases are 
lose which interest us at present and at this^ tlieir first MSit to the 
lospitdl a record of the histort and ssmptoins is obtained and a 
wuch examination for plu sic d signs is made The urine is tested bt 
1C usual clinical methods and an mtclhgcnth collected specimen is 
sen or laborators imestigation The specimen tested at this first 
isi is not a cathettr spcrimen this will be obtained later on the 
lire occasion that the p itient comes to the hospital (page 50) It 
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SCIIEALV FOR THE EXAMIXATIOX OF A UrOLOGICAE PaTIENT 


r 




I 


Clinical — 

1 History 

/ Pain and other sensory disturbances 
Alterations m the act of micturition, especially 

2 Symptoms J fiequency, strangury, and obstruction 

I Alterations in the urine obscr\ ed by the patient, 
I especially hccmaturia 

3 Signs and physical examination — 

Inspection 


I Renal ^ 

Palpation J j | and general abdominal 

( Rectal or vaginal 


Percussion 

General conditions (uraemic, cardiac, respiratory, central nervous 
system, etc ) 


Urine — 

Clinical tests — Xaked-eye appearance, reaction, specific graMt}, 
albumin, blood, pus, sugar, etc 
( Chemical 

Laboratory tests ^ Histological 

(Bacteriological 


P Zo! X’Tay Examination, including excretion urography 


Cysioscope — 

Explorator\ 

Chromocystoscopy 

Bacteriology of catheter specimen of urine 


Cysioscope — 

Cathetenzing — ^Histological examination 1 - ^ i 

Functional examination / ^eparaiea 
P\ eiogram 
Treatment 


urines 


\ Function — 

Total renal function 

Separate ,, , —ureteric catheter and separation of urines 


♦ This y ork is nov carried out in the clinic at the third ^ isit to the Out-patients’ 
Department, an arrangement yliich has been rendered necessary^ by the large 
amount of clinical material to be dealt Mith The installation of a small X-ray’^ 
set in the Genito-unnary’ Department renders pyelography possible and is quite 
indispensable Only when patients arc feeble, or would ha\c a long tram journeys 
are they now admitted to the wards for these examinations 

IS collected houeyer tMth a vieu to the exclusion of uiethial pus 
For this pill pose the patient is instructed to inmate into two sepaiatc 
receivers The first uiine sweeps befoie it all the urethral contents, 



|X\MtN\lU>S 0\ ^ lUOlCUUM IVTllNT l» 

Hid tlio sitoml nm\ hi nj^irdid ns npriMUlitut of tlu uriiu ns it 
otturs ni the* hhddir Vn\ dilTirinci hilwiin tht In\o spmtiuns i> 
noted Hid must hi rif,»rdul ns mdii itivi of tlu umdihoti of tlu 
iirithTi ihi dinj,nosis \m\1 Ik sin'll tid tlurihv ns uUo will tin 
ad\isihiiit\ of i\sloscoji\ (sk also \p|Hndi\) 

Uiis two ghss milhod of tistmi: is Mr\ frupunth iistil iii tlic 
111 ill wlurc iinimtioii nilo two spiiinuii j,lassts will nul tlu msjnition 
of the Ihud for opuitus (ti It is most import int m tlu t\ilusum 
of urethnl dist ist In the fimnh it is Uss oftin iisid Imt is luMr 
thekss possible nml desirihlc I he hrst ^.Inss m tins siv (\in m 
luaUh nuunihlv coiitnms ti lonsuUnhlc nnmlit\ ofopuili iliulK 
imiciis and cpitlulmm diriietl lutlh from tlu urmnn niu! j,imtjd 
pissi^cs whilst till siiond j,Iass m lunllh is lUir I lu imkidne 
mspeitioii of tlu iintu m tlu fumili is just ns important as it is m 
the miU and with i lilth i ire tlu sjuimun < ui lu miiiiind It is 

disirdiU to know at tins i \rU st i<,i of tlu nuistii.\tum tlu 

contents of the 1)1 iddcr uriiu frei fmm nre thr il < onlamm ilion It is 
howcMr ohjittiomhle to implo\ a t itlutir at tin Jirtsinl jnmlnrt 
cspeci ill\ in \ uw of the ful lint Ihi hladdi r pnih ihl\ holds some 
unknown niorhid thin^i ilsdf rnuUniio ( ithi t< n/ation nuNjudunl 
Ihc Stroud spot limn },ntlu ml ns nhoM ma\ hi rt|,ardid as ripri 
sentituc of tlu hi uhh r iiniu hut its tondition will he (orrohonittd 
snhstoutiilK at the third \ isit to tlu lu)s])il il wiun an lu linil entheter 
spccimtii will ht ohtiiiud 

Sccoiit! ^lsll to the Out patients — Ilu iu\t sttji is an X ra\ 
cxainmition and as two da\s must ilapst hi fori the nhiiuntiirs tannl 
can ht rendered fit for this the pituiit is j»ro\ukd with a card on 
which arc printed directions how to prepart for a r uliolo*,ital txaimna 
tion The cird wdl Mir\ atiordinj* to tlu jircnieduation ndojited 
at difTercnt hospitals In ms east it jjiscs mstnietioiis toncernmp 
X pur^atise (ptcfcr'ihU castor oil) to he taken on taeh of two ni^»hts 
prcMous to the cMinnmtion tins pnr[,ati\e must eonlam no metnlhe 
drugs Also m the esent of the ])iticnls being uieluicd to coiistipa 
tioii or bein', stout it advises the administration of an enema on the 
morning of the Msit Onl\ a light diet is to he taken on the nttunl 
da\ It IS a good thing also to avoid tclhilose m the diet for a eonplc 
of da\s prior to tlie examination and clnreoil hiseuits inav he recoin 
mended if the patient is inclined to llitulcncc 

Tliiril Visit to the Out patients^ — Ihc surgeon sets aside a portion 
of another dav for tlic cvstoscojne examination of Ins patients 
iml this mav tonvcmentl) fall two or three davs after tlie X nv 
examinations have been completed, so tint films and i uliologists 
reports maj he available for personal mspcctiou A limited mimhcr 
of cvstoscopios should be arranged Circ should be taken tint 



3G 


CYSTOSCOPY 


adequate time can be given to each case, as nothing is moie pro- 
ductive of bad lesults than huny The number will be detei mined 
by the amount of time which is set apart, the assistance available, 
and also by the accommodation piovided in the Cystoscope 
Depaitment 

When the suigeon ai lives he should find collected on his desk 
notes of the histones, s)TOptoms, and signs which weie obtained 
a few da5^s pieviousl)^ togethei with the lepoibs on the urines fiom 
the laboiafcoiy and the X-iay films and then lepoits These aie 
lead thiough caiefully and consideied, aftei which the suigeon is m 
a ]iosition eithei to pioceed to the c3^stoscop3^ in the out-patients’ 
depaitment oi to aiiange foi the admission of the patient foi this 
pin pose, as he may judge best 

CYSTOSCOPE DEPARTMENT 

A depaitment devoted exclusivel3^ to uiological woik is essential 
m an3^ hospital wheie a consideiable quantit3^ of this material is 
handled The la3^-out which I devised for the Salfoid Ro3^al 
Hospital {Fig 34) pioved emmentl3^ satisfactoi3^ It will be seen 
that thcie are thiee c3^stoscope looms, each with its diessing-ioom 
The latter contains a couch which is useful for iecumbenc3% if lequired, 
subsequent to c3^stoscop3^ and is valuable during out-patient ses- 
sions (non-c3^stoscopic) foi abdominal and other examinations, and 
at stiictme dimes 

The piovision of a waiting-ioom foi patients, a surgeon’s 
consulting-ioom and a steiihzing-room will be noted An X-ra3^ 
plant is available m two of the three C3"stoscopic looms and is an 
indispensable item of the equipment It relieves the geneial ladio- 
logical depaitment of the congestion caused b3^ numerous excietion 
uiogiams and obviates the movement of patients with ureteric 
cathcteis in position which is objectionable on seveial giounds A 
small daik-ioom foi film development is piovided 

In hospitals where such a department is not available the 
opciating theatie is called into commission for c3^stoscopies If 
moie than one or two c3^stoscopies are to be earned out the lack of 
sufficient looms causes much dela3" and the need of X-ia3" equipment 
to hand is also kcenh^ felt 

INDICATIONS FOR AND CONTRA-INDICATIONS TO CYSTOSCOPY 

In the absence of contia-indications most uiological patients 
\m 11 be C3'stoscoped In man3" this vill piove to lie the most valuable 
diagnostic agenev eniplo3’cd , m few will it be supeifluous Even 
vhcic the diagnosis is apparenth’' straightfoivaid — for instance, 
a I dial stone vhich is shovn in the ladiogiajih — much accessoi3’’ 
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infoimation may be acquiied by the cj’^stoscope This will chiefly 
concern the piesenee and function of the second kidney, but often 
unsuspected complications aie found which tluow light on the case 
and alter the attitude of the suigeon to tieatment 

It IS undesnable to attempt c5^stoscopy m aii}^ aeute infection 
of the lonei uimai}’^ tiact Acute anteiior oi posteiioi uietlmtis 
would be mjuiiously affected by mstiumentation, as uould also acute 
piostatitis The examination Avould be painful and it Avould involve 
the iisk of infecting the bladdei Acute C3^stitis is not an absolute 
contia-indication, but it is geneially bettei to avoid c3^stoscopy until 
a less acute stage is i cached, unless theie is some piessmg leason for 
its perfoimance 


ANESTHESIA 

Theie aie foui methods of inducing anaesthesia for C3’'stoscop3^ 
The5^ are • { 1 ) Local , {H)Sacial, { 111 ) Genei al , {TV) Spinal The 
best of all anaesthetics, however, is a gentle and educated touch, and 
no othei kind will make up for a lack of this Local anaesthesia is 
specialty applicable to loutine out-patient work The patient is 
usualty admitted to the waids for spinal and geneial anaesthesia, 
though a low spinal is quite often used m the out-jiatients’ and also 
geneial anaesthesia The latter is the most suitable for childien. 

I LOCAL ANESTHESIA 

A deal idea of the possibilities and limitations of local anaesthesia 
IS lequisite. The pioblems that need to be consideied are (1) The 
xuethia {a) in the female, {b) in the male , (2) The bladdei 

1. The Urethra. — 

a In the Female — The uiethia is shoit, stiaight, and mobile, 
has onlv one sphmctei, and no specially sensitive aieas The amount 
of uiethial pain caused b3^ introducing the C3^stoscope is negligible, 
and it IS momcntar3% for as soon as the instrument is in place it 
ceases As a rule I use no local anaesthetic ; but if for an3^ reason 
one is consideied desirable, the application of a cr3"stal of cocaine 
to the cxteinal meatus tlie most sensitive spot, can be recom- 
mended A convenient method is to place one oi moie lamellae ol 
cocaine lust within the external meatus and leave them theie foi a 
fev minutes to dissolve vhen the investigation ma3^ be piocecded vith 

b In the Male — The uietlna is a long cuived channel, divided 
into two sections an anteiioi and a postciioi : it has two spluncteis, 
is fixed 1)3’ membianous ligaments at its pioximal end, and contains 
two hvpeisensitn e aicas — the position of the compicssoi uiethiae and 
the \ cninionlanum Fiom the point of view of local anaesthesia it 
piescnts tiuee pioblems (i) To anaesthetize the anteiioi uietlna 
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(ii) To 'll! csthetize tlu posteiior urethra (lu) lo alKv the pain caused 
h\ straightening out the more or less fixed cur\es of the proximal 
urethra 

The anterior urethra is treated ba tlie introduction of a solution 
of one of the substitutes ior cocaine No\ocain (5 per cent) mipcr 
cam (0 1 to 0 15 per cent) and sto\amc (4 per cent) can be rcconi 
mended 2so\ocain being non penetriting is knoun to be i poor 
an'csthctic for mucous surficcs but Ins nevertheless considerable 



Fij 3j — I\ on(lRi.s uri-thrftl s^-riiip 


popidarit\ Nupercaine is somcvihit toxic, but as it is ten times 
more powerful than cocaine and novocain this toxicitv is nullified 
\lvpin (di methv 1 anuno stovaine) is popuUr in Amerua It is 
supplied in tablets of which 2 to 4 can be placed m the anterior 
urethn and 2 can be later passed into the posterior urethra b\ 
means of an apjihcator The addition of adrenaline (20 minims 
of a l—iO 000 solution to c\ er\ 100 c c of anxstbetic solution) to aiiv 
of these drugs diminishes absorption and concentrates their action 
Anv form of urethral svringc (I ig 35) mas be cmploved to 
introduce anaesthetics which are m solution The urethra should 
be tullij distended, and then a clip (Fig 36) should be placed on the 



Fig JO — Thoinsoii W alktr 8 penile clamp 


tip of the penis in order to retain the fluid for a few minutes At 
the end of this time the surgeon takes hold of the end of the penis 
with the left hand and with the right hand m the perineum massagfes 
the fluid back past the anojsthetized compressor urethrue into the 
posterior urethra Hen it is allowed to remain lor anotlier similar 
period when the whole length of the urethral mucosa will ha\e been 
exposed to the action ol the drug 

Ilethods of anaesthetizing the posterior urethra which iiisohe 
the introduction of an Ultzminn svnnge or an applicator for dropping 
pellets are nearlv as painful as the introduction of the cvstoscope 
itself and therefore not to be recommended 

Though the discomfoit which is caused bv straightening out the 
curves of the posterior urethra cannot be relies cd b\ local anojsthesia 
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one piecaution may be taken to i educe it. ^’Mien the thighs are 
flexed slightly on the trunk the susioensory ligament of the penis is 
relaxed, ^^hllst if they are extended it is on tension. Whatever 
position is chosen for the cystoscopy the opeiator should see that the 
thighs are slightly flexed so as to avoid imnecessarv strain on this 
portion of the passage vrlien the penis is depressed by the instrument 
{see Fig. 42). 

If a senes of patients is to be examined an assistant should be 
deputed to mduce local anaesthesia m an ante-room . by this means 
considerable time is saved to the surgeon 

2. The Bladder. — The tactile and pain sense of the healthy bladder 
77111COHS memhiane is of a '^'ery low order. A ureteiic catheter nia\ 
touch it vithout being perceived b}" the patient, and even a stilette 
may be placed against it v^thout eliciting pain. A patient A\ho lias 
passed a stone from his ureter into his bladdei — the latter being 
healthy — is barely conscious of its presence until either he commences 
to pass it out pel uretliram or the bladdei becomes inflamed and 
therefore sensitive. If the tactile sense Avere not thus low. the piesence 
of cA'en a small quantity of urine in the auscus A^ou]d undesnably 
obtrude itself upon the consciousness Langley and Andeison liaA^e 
shoAAm that in the liAq^ogastnc iierA^es affeient fibres are present in 
proportion to efferent fibres only as 1 . 10 and Langley has suggested 
that the paucity of afferent nerA^e-fibies is the reason for the liigh 
thresliold to sensory stimuli 

With the inflamed bladder. hoA\eA*cr it is different The organ 
becomes sensitiA'e as soon as it is inflamed Guyon demonstrated that 
a stone is not felt in a liealtliy auscus but that aaIicii it has gnxn rise 
CO an area of inflammatoiy reaction at the position A\here it lests pain 
is experienced WlieneA'er the bladdei is inflamed. cA'en superficially, 
some loveiing of the threshold for sensory stimuli amII be found. 
Tins lovermg adA’arices m pioportion to the depth to i^liich the 
inflammatory pioccss has penetiated rathei than to its superficial 
extent When the deeper coats of the bladdei aie iiiA'olA'ed, A’esical 
tenesmus makes its appearance. A single area of ulcciation gnes 
rise to more irritation than a AMdely difiused but suiieificial CAstitis 
as may be realized by compaiing the tuberculous bladder A\itli that of 
simple cA'stitis. This A’ariation in the roleiance of different oigans 
led the old school of urolomsts to classifA' cvstitis accoidmcf as it was 

cr • ^ 

painful or ])amle<s The point fiom A^hlch these moie painful stimuli 
an^e appeals to l^e deep piobably in the musculm coat 

Local anasthesia tlioucrh capable of coiiti oiling pain anting m 
the mu((Ka of the bladder is useless for that originating m the muscle 
or indeed for the pam caused by the distortion of the dec]) incthra m 
the nude The ^c arc the tvo most important causes of discomfort 
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in c^stoscop^ The\ -ire complcteh controlled b> spin'll, md m 
rither uncertain degree b^ s-icnl, antsthesn 

II SACRAL APs^STIIESIA 

The bladder has a dual mneriation through the sacral plevus and 
through the s^ mpathetic the former being the more impoitant Each 
of these carries afferent and efferent fibres and is in part responsible 
for the sensori and motor supply of the bladder The sacral ner\es 
m addition inncriate the prostate and urethra The s\mpathetic 
fibres gam access to the central ner\ous sastem aia the lower thoracic 



and upper lumbar roots Head has shown that the\ carr\ stimuli 
caused b\ oi er distension or prolonged distension of tlic ^ jsciis Caudal 
injection is capable of blocking impulses tra\clhng mx the sacral 
ntnes and therefore ana;sthcti7cs the urcthia prostate and m part 
also the bladder \n aica of skin and the leetnm and anus arc 
included It Icxxes unaffected the sMiipathctic distubutiou to the 
bladder which howexcr is \ rclitnch uminportxnt ch iimcl 

Technique — Ihc patients buttocks arc exposed and he lies fate 
downwards on a toucli Ihe skm occrUmg tlic sacrum is stcnh/cd 
with lodmc V needle 2^ iii long attached to a large Kecord 
sxringe filled with solution is emplox cd llic position of the sicrxl 
Indus IS identified b\ jialjiation two tubercles winch ^nxrd its cntr\ 
forming useful Ixndmarks (/ ig 37) Its xjicrturc is closed b\ an 
obhqueU pheed fibious mcmhrxnc whose resist nice is rtco^iu 7 ahlc 



42 


CYSTOSCOPY 


the needle peiforates it The point is made to pass thiongli 
tf niembiane peipendicularly, but immediate!}^ aftenvaids the needle 
* “f Messed so as to bung it into line nitli the sacial canal (Fig 38) 
f '' tlv ffuided along this channel foi a distance of about 14 to 24 in 
ally it hitches on irregulaiities on the bony boundaries, 
Oceasiom^^^ hoYCxer. it is easily freed by a little manipulation, 

and eventually it 
Abnormalities, howev 


pauses ni' 
spinal fluid 


escapes 





freed by a little 

IS held up by the natural curve of the canal, 
rer, aie not inlrequentlv so marked as to render 
qssafi-e impossible 44dien the needle is in position the surgeon 
omeiitanly to assuie himself that neither blood noi cerebio- 
m ^ accident, but should it happen 

the needle must be ^vlthd^a^vn a suit- 
able distance The dura mater extends 
to the level of the second or third piece 

j^zff 30 — Dissection to show ai rangemeiits 
of nei4e elements in sacial canal Trans- 
A erse lines on ner\es show appioximate limit 
of in\esting merabiancs The ner\es are in 
Aested With membranes to a point just distal 
to their ganglia, and the membranes aie 
impel Mous to anccsthetic solutions The 
Jumbal and uppei sacial ganglia occupy the 
inter4 ertebial foiamina The lower sacial 
and tlie coccygeal nor\es, on the other liand, 
lia\e a longer post-gangjionie course within 
the sacial canal, and it is apparently here that 
they are most easily affected by injected 
solutions This accounts for tlio mode of 
onset and the ultimate development of amis- 
thesia Tt is found clinically that the 5t}i 
sacial segment (anus) is always the first and 
most completely anaesthetized and that the 
4th (region anteiioi and lateral to the anus) 
follows The 2iid and 3id sacral segments 
(scrotum and penis in the male, \ uh a and 
clitoris in the female) aie affected later and 
less deeply The extent \arics with tlie 
quantity of fluid used 

of the sacrum and the injection must 
be extra- or epi-dural, and the extent 
to Avliich the loots aie invested is 
shown in Fig 80 The needle should 
iiot cneountci resistance, for that ^^ould indicate that its point is 
bulled m peiiostcum If necessarj" it can be liberated bv an itlidra’iMiig 
it shghth Tlie anaesthetic should be introduced sJovl} and its in- 
jection should 1)C ])ainlcss 

Solutions Employed. — A solution of novocain is made to the 
foinuila — 


follnning 


No\ocain 
S(k 1 Ijicarb 
Sod chlond 


0 GO g 
0 n g 

0 10 g 
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Djssohe in 30 cc of distilled nnd sterile \\ iter The nhole 30 c c 
to be injected DifTcrcnt workers use different quantities of fluid 
for injection into the sicr d can'll, but man> emphasize the necessit> 
for a sufficiencN 

The noNocam is kept in poiidtrs read> for use and is added to 
boiling uatcr just before it is required It is boiled for two or three 
seconds onl\ Boiling for more than this comerts the sodium bicar 
bonit( into an alkaline carbonate which is a powerful irritant The 
bicarbonate deepens and prolongs the anaisthesia 

Result's — The onset of anxsthesia occurs in four or five minutes, 
and reaches its fullest development in fifteen to twenty mimitcs 
The patient remains face downwards during the first ten minutes in 
order that such fluid is esc ipes from the sacral can il mav pass 
forward along the course of the emerging uerse roots and he absorbed 
b\ them At the end of this tune he mav move to the cvstoscopic 
chair for bladder preparation Occasionallv there is some unsteadi 
ness of gait 

Sacral an'csthesia w as prev lOusU much used in mv department 
but has been gu tii up Its results are good but not uniform , there 
irc too manv failures 'Nlanv patients experience consider iblc pain 
at the site of the injection which mav last for a dav or two 

in CE^EUAL ANESTHESIA 

General anxsthesia is frequcnlU emplov ed for in jiaticnls being 
examined m the opcriting theatre It is useful for children and 
ntrvous or unreasonable subjects, and for prolonged cvstoscopic 
operations It temporanU depresses kidncv function owing to its 
toxic effect on the renal epithelium and to its lowering the blood 
pressure It must thcrcfoic be emplov cd vvith discretion when 
function tests are being made Its effect m this direction his hov\ 
ever, been exaggerated 

IV SPINAL ANESTHESIA 

Spuiii anxsthesia gi\cs the most profound degree of insensitive 
ness availible mid has been greatU used bv the writer It is iimch 
appreciated hv patients I lie low level obtainable bv the modern 
technique is all tint is required ind if this is kept to tlic low f ring 
of the blood jircssurc is slit,ht ind interferes but little with rcii^ 
function tests llic an esthesm is so deep tint the cvstoscojnst should 
be pirticiiIirK c ireful not to ovcrdistcnd a disciscd bluldcr 

PREPIRATfON OF THE BL.VDDER 

Prcmcihcntion and Prcliininarv Treatment — For a dav or two 
luforc and after evstoseopv it is \ good pirn to vdnwiwstcr iwtisepties 

bv the mouth md the following jircscnjitions niiv he rccomnitiukd — 
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1 When the uiine is strongly acid Hexamine 10 gi thiee times 
a day before meals 

2 When the urine is neutral or alkaline The hexamine may 
be given as above recommended and a mixtuie containing acid 
sodium phosphate. 10 to 20 gr (alternatively ammonium chloride or 
nitrate) and tincture of hyoscj^amus, 15 to 30 mm , administered 
after meals, the pTL of the urine being kept below 5 6 

The hexamine is given before meals m order to avoid, as far as 
possible, excess of free hydrochloiic acid in the stomach Since the 
intioduction of the sulphonamides and other new drugs hexamine 
has undeservedly lost popularity The toxicity of the former class 
diminishes its general applicability For purposes such as the present 
one hexamine is the most useful and easily taken drug 

Ceitam conditions must be fulfilled before cj’^stoscopy can be 
pel formed The uie thra must be capable of admitting a cystoscop e. 
The b laddei must be of Rn Xfi ment size^ and the contained medium 
deal enough to allow a view of the wall to be obtained The very 
laige majoiity of cases present no insuperable difficulties in these 
respects and theiefore it is wise to make the fiist exploiation of the 
uiethia and bladdei A\hen prepaimg for the cystoscopy Should 
difficulties then be encounteied, little oi nothing will have been lost. 
Some opeiatois hovevei, especially on the Continent make a habit 
of testing the uietlira and bladdei msti umentally a few da 3 ^s befoie 
the cj^stoscopj’' is undeitaken For this puipose the)^ pass a catheter 
of about 23 Fiench gauge to piove the uiethial permeability and 
then, having vithdiavn the urine fiom the bladdei, they inject fluid 
to estimate the vesical capacitv Sucli a pioceduie is unnecessaiy and 
meddlesome It is open to giave objection in that the bacteiial 
content of the uiethia is unknown, whilst the bladdei may be patho- 
logicalh' susceptible to infection If sepsis is mtioduced, foi instance, 
into a tubeiculous bladder or one containing a neoplasm, not only may 
the cvstoscopic pictuie be changed but also the vhole couise of the 
disease may be alteied foi the voise If, hovevei the histoiy of the 
case definitcl}’' suggests a stiictuie, it ma}^ be considered desiiable to 
imestigatc its size by bougies piioi to the cystoscopy It should 
be remembered hovever that the point of a bougie particularly a 
metal bougie is liable to biuise the roof of the bladdei as I have 
dcmonsliatcd on main* occasions cspecialh^ if the bladdei is not 
lull at the time it is ]iassed The small submucous luematoma vhich 
results IS liable to confuse the diagnosis and is not a desiiable addition 
to a bladder the palliology of which is as ^ct unknown 

'J'hc cajiaeitv of tlie bladdei should ncvei undci an)’' ciicum- 
st*uucs be estimated by distending it Reduction in si/c oi luitaliihtv 
(an usually be suiniis'^d fiom a histoi) of ficquent oi uigcnt 
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micturition, A\hilst hck of dearness of the medium ma\ be 'inticip ited 
as I cause of difTiciiltN A\hcn the second of two urines passed into 
separate glasses is seen to be purulent If large quantities of pus are 
present m this second glass, it nia\ proac impossible to get the 
bladder sunicientU cle ir for examination It should nes crtheless, be 
left to the tune of the c\stoscop\ to see ^^hethcr or not this is so 
for it is onh exceptionalK that e^ stoscop^ fails from this cause in 
experienced hands 

In the inter\al preceding the operation oral administration of 
urinar> antiseptics ma\ be tried but his probabh dreads been 



cmploscd t esicil la\ \gc should be avoided In some c iscs it would 
<?oul)tIcss be saliiabic m others it would certainh be harmful and 
it IS not tisv to forecast tlic rc iction beforehand Its \ due or Inrni 
fulness depends on the presence or ihscncc of in luuIcrlMiig t ms( 
for tlu cvslitis To diignose theumlcrUmg cause is one of the objects 
of the cxamnntion uid an ojmiion rcgirding its presence prior to the 
c\stoscop\ must be mere surmise If the evstoseopv fuls it is then 
turn enough to resort to bladder washing 

Po Hum of the Patient —If the best results are to he obtumd 
It IS cxpcelient tint evstoseopv should he eoiuhietcd b\ the surgeon 
In comfort and for this purpose the ixis of the mstrument must 
correspond ipproximaltK to the horizontal when the blulder Inst is 
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being inspected When the patient is coiiectly placed the base of the 
bladdci, as it is traced posteiioily, lecedes gently fiom the horizontally 
held cystoscope {see Fig 52 page 58) and is easily inspected The posi- 
tion of the vesical flooi is 
, legulated hy that of the 
bony pelvis as the bladder 
is fixed theieto It vnll be 
found that, vhen the sac- 
lum is lesting flat on a 
cystoscopic chair {Fig 42) 
conditions are favoui able 
foi an easy examination 
The patient is put on the 
chan {Fig 40) vith the 
buttocks leaching to the 
edge of the seat and 
the back of the cliaii is 
slightly laised The knees 
aie suppoited on the lests, 
and the feet occupy the 
stniups {F7g. 41) The 

F,a 41 -Patient m position for operation thighs sllOuM make all 

auffle of about 45° v ith 
the hunk {Fig 42), foi in this position they avoid tilting the pelvis 
and thus altering the he ot the vesical base Vaiiations fiom the 




noimal lesult iiom flexion oi extension of the lumbar spine causing 
a corrcs]')ondmg lotation of the pelvis and bladdei 

^ Freqiicnth , ho^\e^c^, I do not employ the stirrups, as tlie extended Ic^s 
arc liable to hamper one s mo\ ments 
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Ericjision not niicomnionU occurs ^'hcll nn ij)|irthcnsn e ])\tient 
imoUmt'rnh arches his hunhai spine (I H) Ihc pcl\is is throna 
fornards and in order to inuutnin the correct iclatio islu)) of tlie 



c\stoscope to tlic bladder, tlic surj^cou is compelled to depress the 
ocular end lucoiu ciuentl^ X sen uUen udsiscd of the dcsi alnliK of 
maintaining the correct attitude ncrcous subjects iua\ do so uith 



Tij 44 — The I \cl^ of th*i chair lowered to correct extension shown in 43 

dilTiculU but b> lowering the htad of the chair to a point belou 
the horizontal the trouble ma^ be circum\ anted (rig 44 ) 

2 lexion of the peh is on the trunk results m the opposite dis 
adsantage The extras esical end of the instrument must nou be 
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elevated until •\\lien the bladdei base is undei inspection, the shaft 
ap 2 noximates to the upiight. and the surgeon, unable now to be 
seated, must bend forwaid to bung his ej’^e into line with the instiu- 
mcnt This position is most commonly seen when cj’'stoscopv is 



Fig 45 — Incoireot position, Mith thiglis flexed 
stronc^Iy on the abdomen 


undei taken on an opeiating 
table and the patient is 
thoughtlessly placed in the 
full lithotomj^ position the 
feet occupying the stiiiups 
and the thighs being 
stiongly flexed towaids tlie 
abdomen [Fig 45) A le- 
ad] ustment of the lower 
extiemities will lectify the 
tiouble The knees should 
be suppoited close to and 
outside the upiights in 
stiaps, the legs being al- 
loAved to hang tree, whilst 
the thighs take up a posi- 
tion similar to that used on 
the cystoscopic chan The 


inexpeiienced opeiator may fail to appreciate the disadvantages 
additional to tlic discomfoits which this erroneous position entails, 
and fiequently attempts to orientate the bladder with the shaft of the 


cystoscope in the accustomed horizontal plane [see page 57 and Fig 53 ) 
As the tiigone under these circumstances is placed peipendicularly, 
he may locate it with diflicultj^ or even fail to do so, whilst catheter- 
ization of the uieteis and other intiavesical operations aie lendered 
unnecessaiily diflicult This trivial erior is a feitile souice of needless 


enibairassmcnt to the occasional cystoscopist 

Irrigation and Filling of the Bladder. — 

Choice of Insiiuments — The filling of the bladdei may be accom- 
plished eithei through a lubbei cathetei oi thiough an iiiigating 
eystoseope The advantage of the formei is that it is a soft and 
flexible stiiictine causing little discomfoit when m position It would 
at fiist sight, theiefoie, appeal to be pecuhaih^ suitable foi washing 
out a viscus vhen considerable time will probably be taken up m tliat 
operation — foi instance, one containing much muco-pus — but actually 
tins is not the case The thick nails of the lubbcr cathetei i educe 


its bore to such an extent that much time is lost, and the advantage 
of the thin-nalled metal instiument, nith its large lumen and 
fenestra is most evident in piactice Espcciallv is this so when 
thcic aie masses of ropy pus lying in the bladdei These aic incapable 



40 


\TlO\ or \ U1501 OGlCXli 1 XTIENT 

of escaping tliroPgli rubber catheter, but on the introduction of the 
irrigating c^stoscopc flow out m qinntit\, and the bladder is often 
rapidlv cleansed with a few washes It is almost indispensable m 
bladders winch fill rapidl} with blood or pus, from whatuer source 
and espeeialK where urethral bleeding fouls the fenestra during 
introduction An addition il ad\ antage w ith the irrigating c\ stoscopc 
IS that it nuohcs the passage of onl\ a single uistnimcnt 

In the male the cvstoscopc, once intioduced will be held m 
position b> the fiacd paits surrounding the proximal urethra and the 
surgeon ma> abandon his hold on it whilst occupMiig his hands 



with the s\ringe etc. When working short handed this is \ci> con 
\enient In the female on the other hand the cvstoscope must be 
maintained lu position b\ the operator as the urethra will not siijiport 
it These fac*s taken m conjunotion with the relatne painlessness 
of urethral instrumentation ui women (allowing of the passage of more 
than one instrument) lead me to use a. rubber catheter m that sex 
where I should cmplov an irrigating cjstoscope m the male I neici 
use the customarv glass catheter as bruising of the xesical fundus 
frequentli results The adoption of a rubber catheter m the female 
has an additional acU antage, m that the preparation of selected 
bladders can be left to the nursing staff and much of the surgeon s 
own time is therein saicd If assistance is aiailable howcacr 
the cistoscope is held as shown in Fig 46 If the cjstoscope is 
emploNcd to irrigate and fill the bladder it should be introduced 
with the telescope in position acting as an obturator so that the 
edges of the fenestra shah not injure the urethral mucosa IMien 
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the tip IS in the bladdei the telescope is lemoved and the faucet is 
substituted 

Obtaining a CatJiete? Specimen — The patient is instnicted to pass 
his urine three hours befoie he is expecting a cystoscop}’', and then tc 
avoid fuither mictuiition until after the opeiation In the case ol 
patients who suffei fiom frequency of mictuiition this lule, of couise. 
requires modification Thus, foi example, if the peiiod foi Avhich the 
urine can be held is only thiee-quaiteis of an houi, he is expected tc 
pass it at that mteival befoie the examination The nuising stafi 
must be trained to arrange foi this, which is easiei to accomplish foi 
an m-patient than for an out-patient. Though presenting no diffi- 
culties when the patient’s frequency is normal, oi near normal, it is not 
always so easy to time diseased bladders. It may then call for some 
intelligence and a sympathetic undei standing of the limited capacities 
of such pathological oigans Yet, the obtaining of a proper specimen 
of uiine at this stage is an important featuie of a uiological investiga- 
tion, an empty bladder constituting a seiious erior in technique 

The patient, having been routmel}’^ cleansed and anaisthetized, is 
placed on the chaii or table The selected instiument is intioduced 
into the bladder, and the mine piesent is withdiaivn Tins specimen 
of urine — a cathetei specimen — is fiee fiom uiethral contamination, 
and IS sent to the pathologist for histological and bacteiiological 
investigation It is withdiaAvn into a steiile glass leceiver, and 
befoie it IS sent away the surgeon, holding it uji to the light, caicfully 
scrutinizes it foi the presence of pus, blood, oi othei opacity Fiom 
the condition of the mine he will acquiie indications as to the piesence 
of C3^stitis, and as to the length of time that the bladder will lequiie 
to be iriigated before it is leady foi cystoscopy A small poition of 
the urine may also be letained foi clinical tests if thought desiiable, 
but it vill be lemembeied that these tests have aheady been earned 
out at the patient’s fiist visit to the clinic, so fai as a normally voided 
specimen is concerned Ficsh clinical tests would only be icquiied 
in tlie event of suspicion that pus oi othei extianeous matciial, 
obseived at an earlier examination, was of uiethial oiigin Tlic 
bladdei is comjiletel}^ emptied, the degiee of ejaculatoiy foice of tlie 
detuisoi being noted When this is weak it ma}’’ be necessaiy to 
assist it with manual piessuie applied to the Itypogastiium 

The absence of opacitj^ in the specimen sent to the lalioiatoi}'' 
vould suggest that there vas no mflammatoi}^ i eduction m the 
liladdei capacity, and that the fiist wash vould be letmned clcai 
Onl)’' a lev ounces of fluid aie injected, theiefoie, and on tlien leiiiin 
aie caught in a fiesh glass leceivei and again examined againsi the 
liglit If the fluid IS tianspaient the bladdei is foithvith distended 
vith S oz of solution and is leady foi cystoscopy 
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The bhdder ma^ he irngitcd and distondtd b\ me ms of n 
s>nnge i funnel and tube, or a c\stoscopc with proMsion for con 
tinuous irrigation 

llu s\ringe which the writer lists {I 17) is nuuU 
either with n gliss or with a metal barrel llie cnpicit\ of eicli is 
8 07 and the piston sh ift of the metal s% rmgc is marked w ith nott lits 
the distance between cxch piir representing 2 o/ of Ihud m the barrel 
of the s\rmgc so tint the (piantitx in use can be renliK obscricd 
In the tase of the glass s\nngc the me isvircmcnts arc unrked cither 
on the b irrcl or on the piston V plain birrtl is less e\pcnsi\e to 
replace when broken winch is m important matter One ad\ intagc 



of i glass barrel is that the presence of air m its interior e m be readilx 
detected and remedied A metal barrel is not subject to bre ikagc 
b\ knocks or bx licat during sterili? ition but it is m idc of soft 
metal and is thin so that an\ trilling bruise w ill j im the piston A 
dinted metal sennge is worse than i broken gliss one 

The no/zle is conical and is designed to fit accuntch into the 
cone shaped interior of the c\stoscope faucet whcrebi a watertight 
connection is instantlv produced during bladder preparation 

The UjC of a sxringe is convenient and accurate One alwavs 
knows evactlv how much flnnl has been introduced into the bladder 
^^hen using the sjrmge the surgeon should insist that it is handed to 
him quite fedl During the filling a certaua amount of air is sutked 
m around the piston and screws this an must be cvacuited bv 
turning the point upwards and then raising the piston until the lotion 
makes its appearance at the nozzle It should then be turned down 
wards whilst tht piston is slifl supported and the remaining portion 
of the svringe filled If the piston is not eontmuousl> supported 
gravity will displace it and air will again be mtroducul This is i 
small but important point for often when injecting the last ounce 
into the bladder a gurgling ot air is heard and on e> stoscopx a 1 irge 
bubble IS found to obscure the ajiex of the v iscus Tlie smaller the 
bladdei the greater the importance of keeping the air bubble small 
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Funnel and Tnhe — I imagine that few expeiienced cystoscopists 
now emplo)’' this method ; it is clumsy and laboiious and should 
become obsolete It is veiy difficult to gauge exactlv how much fluid 
has been injected into the bladdei — a most important point — and also 
theie IS ah^ays a laige amount of an displaced fiom the long ain^aj’' 
into the bladdei, ith the lesult that the an -bubble is Jiidesiiably laige 
When the bladdei is being piepaied A\ith a funnel and tube one 
geneially sees the emptying of the viscus performed hy inveiting the 
whole of this long watei channel ovei a bucket A column of fluid 
with a definite momentum is thus piodiiced As soon as the bladder 
IS evacuated, the continued movement of this column acts as a watei- 
liammei A poition of the vesical mucosa is liable therebv to get 
sucked into the catheter eye and to be damaged I have fiequently 
noted the kick of the fluid in the tube, compaiable to the concussion 
w^hich one obseives in a water-pipe when a tap is suddenly closed 
The lemedy is obvious, and consists in lemovmg the tube at its junc- 
tion with the in-lymg cathetci, and alloAvmg the bladdei contents to 
flow out gently under the action of gravity and the detiusor 

ConiiinioiLS hugation — Cvstoscopes having two iriigation tubes 
(inlet and outlet) aie made These tubes especially w hen applied to the 
catheterizing model aie of necessity very small and the jet and outflow 
aie 1 educed to the point of ineffectiveness so far as maintaining uninter- 
lupted claiity in a bleeding or muddy bladdei goes The outlet 
invaiiably gets blocked wnth debris 
Bladder Capacity, — 

Koimal Capacity — The usual capacitj^ of tlie healtlw bladdei is 
fiom S to 12 oz being lather gieatei m the female than in the male 
It IS desiiable to distend the oigan to a point at wdnch all the folds of 
mucosa aie stiaightened out, so that eveiy pait of the viscus may 
come iindei observation Fuither than this it is not good to go as 
ovei -distension will lead to restlessness and a desire on the part of 
a conscious patient to uimate In the female, therefore, 10 oz may 
be used and S oz in the male In both sexes howevei I prefer to 
use 8 oz as it is good practice to get accustomed to a ceitain bladder 
capacity and keep to it One s ideas of distance size, and orientation 
aie thcieb\ assisted Further, in piactice it is convenient to use the 
amount of fluid contained in the 8-oz bladder syringe 

Laige Bladdei s — In filling the bladdei allowance should be made 
for an\ alterations in its capacity which may be indicated by the 
hibtoi\ Thus a bladdei which has had much residual in me for 
some long period will take perhaps a pint and sometimes much moie of 
fluid with comfort , it is then necessary to use a laigcr quantity 
of fluid in Older to distend the folds m the mucosa At the same 
time it should be kc])t in mind that too gieat a distension will be 
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incon\ement for it necessitates %vide e'^cursions of the \esical end of 
the c>stoscope in an attempt to see all portions of the mucosi 

Small and Irntahle Bladders —Smsill quantities of fluid mil be 
used in bladders nhich are h\ persensitiv e and pathologic alh reduced 
in capaciU Cjstoscop\ becomes difficult nhen the bladder is of 
len small content and diminishes in aalue as the size diminishes 
Finallv it becomes impossible ^\lth a capacity less than about 2 oz 
^Mien pus is present in the first \esical nashings it is adMsable 
to proceed ^Mth caution m the distension of the org in As a number 
of uashings are certain to be required there is no advantage in com 
raencing with large ones After an evacuation of the bladder there 
fore a single oujue of lotion is inserted and allowed to return The 
next wash consists of 2 oz the third of 3 oz , and so on Ultimatelv 
the cvstoscopist diagnoses the capacil\ of the viscus ’\Ahen injecting 
the lotion he w atches carefullv the t fleets produced on the patient s 
respirations If distension is reaching its limit, the> are increased in 
frequenev and depth and the patient mav also complain of pain or of 
a desire to micturate Ev tn under general anesthesia the respiratorv 
reflex IS verv sensitive and will give valuabh suggestions regarding 
the capacitv of the viscus The surgeon now continues his irrigation 
until the lotion returns clear or as clear as he deems the circum 
stances will allow During those lavages subsequent to the diagnosis 
of the vesical capacity be will avoid over distension In practict it 
IS wisf to tall short of the maximum capacitj bv one or two ounces 
m order that the organ maj not be fatigued or irritated When the 
bladdtr is Imallv filled for inspection the distension should be less 
than the maximum as otherwise it is liable to empty itself before the 
examination is complete It should be borne in mind that additional 
fluid is constantlj being contributed bv the kidnev It the examina 
tion is commenced with full distension there will not be room to 
iccommodate tins extra fluid 

W here iirit ibihtj is extreme it is adv isablc to avoid emptvmg the 
last ounce or so of fluid as it is found that these bladders toleiate 
interference better if a small quantitv is left in at the end of each 
wash The reason for this is probablv twofold First the swollen 
and hvpercmic mucosi does not easilv adapt itself to the complete!} 
emptied state and secondiv this mi mbi me is brought less intimatclv 
into (ontact with the end of the catheter or cvstoscope if an ounce of 
lotion remains to accommodate it Alanv bladders containing pus 
show a normal oi more than normal capaciti SucJi a one for 
instance ic the bluldcr obstructed bv prostatic hvpertrophv or 
urethral stricture ^elertllclcss the technique described has no 
disadvantigts and will Jrequenth he seniccible even in these 
patients 
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The soiuce of oiigm of pus may sometimes be diagnosed the 
May the bladder leacts to lavage If it comes fiom the kidney, the 
vesical mediimi iisuall)’' cleais lapidly uudci lavage, but M4ien theie 
IS a copious sup])!)’* of pus, as for instance fiom a pyonephiosis or a 
tubeiculous kidnev, it lapidly fouls the bladdei again On the othei 
hand, if the jius is of vesical oiigin, it is often mixed AMth quantities 
of sticky mucus and is theiefoie veiy adheient Fuithei, cystitis has 
fiequently some associated complication, such as false oi tiue dnmr- 
ticula, etc , fiom Avhich fiesh amounts of pus continually lecontaminate 
the oigan Bladdei Avashing may, undei these ciicumstances be pio 
longed and lequiie much patience, but once the oigan is cleai it 
tends to lemain so foi at least the duiation of the cystoscopj^ Pus 
fiom the kidney mav, of couise, infect the bladdei, Avhen the aboA^'e 
rules AAonld be coriespondmgly modified 

Haemoirhage. — Iljemoirhage may sIioaa" itself duiing bladdei pre- 
paration, and its souice may be urethial, vesical, uieteial, or lenal 
The hist of these is geneially easily OA^eicome by the use of the 
catheteiizing cystoscope 

Vesical Bleeding — This is frequent, and is usually amenable to 
gentle manipulations and continuous laA^age OA^ei -distension being 
paiticulail}^ aAmided Sometimes AAdien coming fiom an extiemcly 
inflamed bladdei, oi one containing a neoplasm, it maA" be A^ery 
obstinate, and m such cases the moie one iiiigates, the moie piofuse 
the hsemoiihage becomes If the bleeding is fiesh, the AA^ash is a 
blight pink m colour AA^ieieas old blood is daikei and moie ‘ laked 

LaA^age AAitli sih^ei nitiate 1—1000 may contiol the hnemoiihage 
but adienalme 4 - diachm of the 1—1000 solution to one pint of AAatcr, 
AAill be found the most ceitam lemedy When the patient is being 
cystoscoped under geneial ansesthesia, and the suigeon is contem- 
plating the addition of adienalme to the bladdei AAash, he should 
adAUse the ainesthetist of his intention If the patient is leceiAung 
puie chloiofoim the injection of this diug caiiics the danger of 
adienalme shock The change to ether or a nnxtuie of cliloiofoim 
and ethei aaiII leinoA^e the danger 

Renal Bleeding — Blood fiom the kidney ayIucIi is lodged in the 
bladdei is usuallA’ lapidly Avashed aAA^ay , it is uncommon foi it to be 
so piofuse that the bladder cannot be piepaied foi cystoscopy, though 
that happens lioin time to time 

When luvmoiihagc AAhethei lenal oi A^esical has been piofuse 
piioi to CA stosc’opA clots may liaA^e foi mod in the bladdei sump and 
lendei the extunination impossible Tliey cannot be an ashed aA\aA , 
thev coni])letcl\ hide the undeihing base the ureteis and any lesion 
aaIucIi maA exist theic , and they pcisistently exude blood-pigmcnls 
into the Acsual medium and make it opaque It is then best to 
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‘ibimlon the nttcjnpt '^n(l to put the pxtitnt to bed until the urine 
IS free from blood nnd Ins reni uned so for tlircc or four di\s It is 
iMse not to be too precipitate ui cn stosco]iuiji imnudvittlN the urine 
his cleared foi nlicn the hxmorrlnjre Ins been so sticrc decolori/cd 
clots persist sometimes niikiitf: it ntcessin to nut for inini dns 
before the conditions ire ripe for n successful <.\stosi.op% 

To deal nith hmiorrlngc nbuh is otherwise diiheult or impossible 
to control WirdiU teconmicnds a tcclmiqut m winch pirinin is usid 
as 1 medium The blood as it is shed docs not mi\ with the jnralbii 
so that the medium rtinains clcir ind the source i m be identified 
and perhaps dealt with b\ the c inters 1 he sclcition of n proper 
grade of oil is important, since the ordinnrs nicdiciiml inrillm is too 
Mscous llardill adsiscs one with i spceific griMts of about 0 sGO 
which IS much cisier to handle and sshich t m be obt lined from in\ 
good chemist If dillicultx is cm omitcred m rcinos iiig op iquc m itcn il 
from the bladder sump be recommends the use of v sucker 


THE INTRODUCTION OF THE C\STOSCOPE 
Females — In women the introduction of the cxstoscope is c is\ as 
the caiul IS short wide ind mobile ihe bcik of the instuimcnt is 

introduced m the line of the channel and as it sbjis m the sh ift is 
lovxcrcd so as to come into line with 
the urethra Sometimes the cs-tcr 
nal meatus is small Imt it rcidilx // 

dilates on introducing am cone jj 

shaped instrument as a gum elastic /7/\ 

bougie (24 I rcnch) or the n077le v Uj { 

of a bladder sjringe These do ^\//l / 

not need to be passed into the /// 

bladder J H \ 

Males — In men the mtrodue j H 

tion IS gencralK cas\ if propcrlv y' \\ 

executed but in certain eases it / 1] 

max be cxtremelx difricult the \ / « V | )) 

problem x\ Inch presents itself IS the A yy 

insinuation of a straight rod xxith 
an elbowed extremitx through the \ 

long narroxx curxed urethra Ad 

X ant ige is taken of the fact tint — 

the pendulous portion of the penis 4s_rntro<tu.t.on of th cjsto 

IS mobile m order to bring it into spop i ak Teaa> to jiuo th 
line nith tlio first portion ot the 

fiMxl urethrn This is done I.j elesating it tulh on to tin. surhee 
o the abdomen The beak of the cxstoscope is introduced into the 
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meatus and the shaft is quietly passed down the tube. jMovements 
should be slow, gentle, and steady, the instrument being held lightly in 
the fingeis Rai:)id or jerky movements cause considerable pain, whilst 
slow ones are scarcely noticed by the patient The motion should 
be a combined one in which both hands participate, the penis being 
drawn well up over the shaft like a glove finger, whilst the instiu- 
ment is allowed to slide by its own weight down the urethra When 
the beak approaches the curve of the membianous urethra {F'lg 48) 
the passage should be held on the stretch, all folds in which the 
nose of the instrument might catch being thus obliterated The 
penis is kept well up over the abdomen until the beak is felt to 

move foi wards towaids the 
piostate, vhen this occuis the 
cystoscopist knows that it is in 
position lor the next manoeuvre, 
the nose lying against tlie tii- 
angular ligament and n aiting to 
enter the membianous urethia 
If he is in any doubt as to its 
having leached this portion, the 
left hand may be allowed to le- 
hnquish its hold on the penis 
and may be placed m the per- 
ineum, where it will easily 
determine the correctness or 
otherwise of the position This 
should rarelv be needed and 

Ftfj 49— Intioductionofthecystsocope should, if possible, be avoided 
ocular end depressed between the thighs of ^ ^ m 

tht patient , the beak entering bladdei It the instrument IS not SUIll- 

ciently close to the compiessor 
uiethrai theie will be a danger that m the next movement the beak 
may hitch on the symphysis pu^is and biuismg of the upper wall of the 
urethia may result when the oculai is depiessed 

Duimg the next stage {Fig 49) the oculai is biought down by a 
circular sweeping motion until it comes to he betw^een the thighs of 
the patient Lightness of touch thioughout this manoeuvre is para- 
mount Dunng it the beak slips through the pursed-u]:) apertuie in 
the compicssoi uiethi?e and passes along the prostatic uiethra into the 
bladder As the beak enters the prostatic iiiethia it lies appioxi- 
matelv in the line of this poition of the passage, but wOien the shalt 
follows a tilting back oi letioveision of the gland occuis tlnoiigh 
the channel being stiaightened out {Fjg 50 A and B) The gland 
constantlv tends to letuin to its noimal position, so that it will easily 
be undci stood that there will be two points of picssuie m this section 
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of the iirethn situited rcspccti\cl\ on tlic postcro superior niKl 
nntero inferior retriou of the prostntic urethra These two points 
together with the orifice in the tri mgulnr lignnient niul the suspciisorN 
hgimtnt of t}ie penis are the sites of tension in tlic male urethra ihii 
mg cJStoscop^ In enlargement of the prostate gland there is iisualK 
an alteration in the line of tins section such that the angle made with 



Fiq SO- — A Normal rnM rircthra prior to introduction of pjsto poim B Tli 
same after introduction of cjstoscopc Not* thi atmiphti nmjj out of tli canal 
To pirmit this the iirostat lantroMrlcd — niitcnor » nd shplitli tl Mit I postirior 
portion considcral l^ throi n back 


the rest of the canal is increased ^^hen therefore the c\stoscopt 
is introduced in prostatic h\pcrtrophi there will he i ten eonsidcrahle 
imonnt of rctro\ crsion of the prostatic gland (7 ig 51 A and B) 

Failure to pass the instrument ma\ re ult from its becoming 
caught on the s\mplnsis pubis when a return to the first position will 
be nccessarv so that the beak ma^ be passed further down into the 



bulbous urethra Again it ma\ ha\ e caught m tlie dilated cul de sac 
of the bulb when one or two lateral mo\ements will gcneralK release 
it Obstruction ma\ also be due to the ocuhr c\tiemit\ not haMiiff 
been snfiicitnth depressed between the thighs of tlie patient, m which 
case if the cause is ri cognized the rtmedj is eas> 

Pathological conditions gn mg rise to trouble are stricture of the 
urctlira and piostatic lijpertroplu The former will be recognized 
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\\hen skilfully applied movements lemam unsuccessful IManv sui- 
geons exploie the uiethra a daj^ oi tvo piior to the cystoscopy in 
oidei to exclude this possibility, but, as has previously been stated 
the piesent viitei consideis this to be undesnable The piesence of a 
stiictuie should ho-wever, be confiimed by the use of bougies If a 
stiictuie IS jiiesent it may be dilatable, size 21 F being lequiied for an 
examination sheath, size 22 oi 23 foi a catheteiizing one The 
acio-uiethioscope should nevei be employed immediately following a 
failure at cystoseopy, as biuising of the mucosa may be piesent and 
fatal ail embolism lesult fiom air distension 

Difficulty arising fiom piostatic hypei ti oplw can usually be ovei- 
come by fuilhei depiessing the oculai and b}' elevating the vesical 
end vith a fingei on the peiineum, so that the beak hugs the uppei 
uiethial vail closely Experience shows that the posteio-mfeiioi 
vail is very susceptible to tiauma in this condition and that hasmoi- 
rhage may be excited by msigniflcant m]uiy, whilst the conveisc is 

tiue of the uppei wall In intio- 
ducing the instiument, theiefoie the 
beak should be made to hug the 
antcio-suiDenoi vail bj' the means 
above desciibed. 

As soon as the instiument has 
enteied the bladdei it slqjs along 
moie easily so that the cvstoscopist 
IS av’aie of its having reached its 
destination It can now be iota ted 
fieelj’’ lound its ovm axis ovnng to 
the elbov ed end having escaped 
fiom the confines of the uiethia 
into the moie gencious spaces of 
the bladdei As it slides into this 
viscus the cystoscopc occupies a similar jiosition relative to the bladder 
cavity in both the male and female In the female it lies in a direct 
line vith the undistoited uiethia In the male it takes up a position 
which IS the resultant of the piessuies exerted upon it by the 
stiaightencd-out curves of the uiethia The fixed points of the urethra 
vinhs coiies])ond as previously stated to the suspensory ligament of 
the penis the oiifice in the tiiangulai ligament and the leti over ted 
piostate These points tend to hold the instrument in a fixed position, 
which in the future will be lefciied to as the pinna?// position of the 
c\stoscopc It IS icpiesented m Fig 52 and should be noted w'lth 
caie foi it IS fiom this starting-iioint that the ojieiatoi begins his 
investigations Xotc that the instrument where it rests in the 
meatus lies close to the floor of the bladder, and that theie is a 



Ft/ )2 — C\stoscope in the primniv 
position Xotc the chstnnces fiom the 
base and \ault rcspectueh The mo\e- 
iniiits of intiodiiction and ^Mthdla^^al 
aie also sho\\n 
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orKlinl (Iccliintion of the Mulder l)isc is it i> trued posltriorh 
At no point liouc\cr docs it he more thm \ m to 1 in from 

the hue oecupicd h\ the exstoseojit \ lien m thi> prmnr\ poMlum 
Note h\ contnst the rehtmiislnp of the other Mails eif the Mseus 
lu front \t will he eUiserved that the imttnor w ill rises steepU from 
the meatus and that its more ehst mt portion together with the 
res*’ of the \esicd dome is mueh rtmo\cd from the feiustii of the. 
instrument when helel m this hnt Uit nnpeirtnnu eif these futs will 
hccome cMelciit when the metheid of e\ammnlion of the hi uhh r is 
ekse rihcd 

Tlir EXA’MINATION 01 THI lU M)I)1 U 
The e\stoseope is now m pi ire end the fenestn and limp are. 
fatiii" iipwanls is mdieited to the ojierator h\ the jiosiliou t>f the 
knoll on the o iil ir cml of the instrument flu e)])eritor seats Inm 
self opposite the end of the cestoseope on i low eh nr or stool — the 
stanel ml the itrc stool is too t dl for eomfort Die eh nr is pi ued close 
to the patient so tint the e\nmiution e m he (nniliuled in eomfort 
The elcctrie eoupler is atl ithed mil the h^ht switihed on 

Ihc stiulcnt should leeustnm himself to holdim» the i\steis(opi 
correetK it is stt ulietl h\ me nis of tlii eleilne eoupler hilil m the 
left hauel m a elcpciulciit position Ml i.lic rot ir\ mo\eminls of the 
csstoscope are performed li\ the ri^ht hanel the instrument reiohiii;: 
aroiinel its itt uhment to the eoupler V finj^cr of this hand 
constantls stress tow \rels the knoh or nulie vtor \t the oenlir tnel 
anel b\ its means the ojicrator is kejit mformed is to the ehreition in 
winch the fencstr i is lookin'; 

There arc three chief moMments which ran he impirted to the 
csstoseopc anil it is I)\ eombmitiois of these that all the \arions 
segments of the \isciis tm be succcssneU scnitimzcd tbt\ arc 
<1) Mo ement<! of inirrchiction <md iiihdra to} propuhwn and rttio 
-puhion ( 2 ) katatioii , Peiuhdum or see sci i moicjiuiifs 

1 Introiluclinn anil \thtlulrawal (/ tg — The cxstoseojic mo\cs 

in the line of its own lon^ a\is In extreme withdrawal oi rctropnlsion 
the fenestn lies just on the m in m of the internal me itus In 
extreme propulsion the heik is m contact with the posterior wall 
of the blaelelcr lU tlicsc mosements am single strip of the blaehlcr 
mucosa hiuR m tiic sagittal plane mis be siirMscd— the strip l\mg 
on the inferior supciior or lateral wall according to the position 
of the fenestra 

2 Rotation {Ftg 5 3) — In the mo\enient of rotation the e\sto 
scope revohes around its long axis Mhen it occupies the primarv 
position circular bands of the mucosa can thus he mspcctcd It 
should be noted howe\er tint in this primarv cvstoscopic position 
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the bands vary m character in different paits of the organ, for in the 
inferior pait, to vhich the instrument lies fairly close, the band 
will be narrow, biightly illuminated and the image cleai and highly 
magnified vlieieas on the upper parts, fiom which it is far 

away the band mil be bioad, badly 
illuminated and the image indistinct 
and little or not at all magnified, or 
in exceptional ciicumstances even 
diminished (see Fig 12 and related 
text, page 13) It will therefore be 
impossible adequately to examine 
these latter areas vith the cj^sto- 
scope in the primary position, and 
secondary movements must be un- 
dertaken to bung them into view. 
These are known as — 

3. Pendulum or See-saw Move- 
ments (Fig 54) — By these tlie 
instillment rocks around the neigh- 
bouihood of the neck of the bladder 
as a fixed point or pivot so that 
vhen the oculai is earned m one diiection the beak appioaches the 
opposite bladder wall Thus if the oculai is depiessed, the beak is 
elevated, if earned ton aids the left thigh the beak appioaches the 
light side ol the bladdei In all these pendulum movements the degree 
of motion vhich it is necessaiv^ 
to impart to the ocular m 
ordei to get a given lange 
of movement bv the objective 
will depend on the point at 
vhich the shaft of the evsto- 
scope rests m the bladdei neck 
— that IS the relative amounts 
ot the intiavesical to the extra- 
vesical portions of the instru- 
ment The distance horn the 
ocular to the objective is 
usuallv about 12 m , if theie- 
foic tlie shaft could be 
giipped at a point midvay 
between the two lenses, a given movement of tlie oculai voiild dctci- 
mine an exacth similai range of movement for the objectiv'c* but 
in the O]r])osite dnection If it is held at a point 1 m. fioin the 
objcctiv*e, an 11 m. range of mov'ement vmII have to be imparted 



54 — Showiii^r rocking rao\cmcnts of 
the e\stoscope, and also methods of examining 
the fundus of the bladder 



Ftg 53 — Mo\emeiits of rotation of 
the c\stoscopc oil its long axis The 
shaft of the instrument occupies the 
primar\ position and is therefore excen- 
train placed as regards tlie bladder 
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to the ocuHr to {jam t 1 in nio\ enient of the fenestm Fhis must be 
borne m mind ^\hcn cximming the ^ mous p'lrts of the organ if the 
fnndiis is being inspected upwards of t in of shaft he in the bliddcr 
caMt's If on the other hand tlie neck is being examined less than 
A in ma\ lie within the Mscus It is ob\ious tint to gam a given 
excursion — sav ^ in — near the neck a rniKh smaller sweep would be 
required bv the ocular than that which would be needed for a similar 
mov ement m the fundus 

The advantages which accrue from locking movements are the 
result of the grcvtcr appioxmiation of (n) The light wlicrebv the 



inteusitv of illumination is enhanced and {b) The fenestra whereby 
magnification is increased As a general rulp these movements 
have to he associated VMth that ot propulsion Fig 55 illustrates 
the reason for this It v\ill be setii that m object which his been 
observed irom a distance and winch it is desired to inspect more 
closflj IS thrown out of the field bv a simple pendulum movement 
and that the instrument must in addition be pushed farther into the 
blidder in order to bring it into the field again (propulsion) 

Reasons for Seeing Nothing in the Bladder — It Jiappf ns some 
times that when the eve is applied to the ocular no field of view js 
discernible This mav be dut to some defect in the lighting which Ins 
taken place in the short time which has ehpsed since the cvstoscope 
was examined A quick inspection of the various eonnections should 
be made to asecrtaiu tint the contacts art good hut the instrument 
should not be Instilv witlidrawn from the bladder to make sure tint 
the lamp is still burning 

1 ig 5G ilhistrites several circumstances capible of aceoiinting for 
a d irkcncd licld 1 he fac t that the prism is still in the urethra maj 
be the cuise (/ ig aO A) Coiivciselv the beak of the cvstoscope nm 
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be sunk in the posteuoi ^vaJl of the bladdei and its light Mill be 
shaded tlieieby (Fig 56 B) In the same A\ay it may be embedded 
m^ a neoplasm (Fig. 56 C) oi be m too close contact with a stone 
(I' ig 56 D) Sometimes the vesical caAity is misshapen, usually as the 



Fiq 30 — Four leasous for seeing nothing in the bladder A, indow still in 
the urethra , B, Beak of c\stoseope sunk in posterior wall of bladder , C, Beak of 
c\ stoscope embedded in neoplasm D, Prism and lamp in close contact ith a stone 
Fields of illumination and of \ lew do not correspond 

result of cxtiinsic causes Piominent amongst these may be men- 
tioned the mechanical lesults of change in the shape oi position of the 
uterus (Cha] 5 ter XIX) Thus the posteiior ^^all ma}" be bulged m by 
the gicavid oi hbiomatoiis oigaii and the cavity may at some points 
be obhteiated by its antciioi and posteuoi vails coming into contact, 
Avhilst the bladdei s j^osition and shape mav be gieatly altered by 
utciine piolapse Tumoiiis aiismg m oigans othei than the utcius 
foi instance an o\aiiaii cyst oi a laigc vesical diveiticulum — may 
similailv distoit the bladdei and impose obstacles to oiicntation 

AVhen this t\pe of difliculty aiiscs the suigeon unavaie of the 
exact cause of his tioublc should attempt to discovei some point m the 
\ iseiis which IS illuminated, hovcvci mdistmctly From this paitialK 
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lit base he should ino\ c u anl\ If the darkness returns he u ill rctr icc 
his steps ind make a fresh start in a neii direction Mosements of 
rotation nithdranal etc, Mill be alternatch tried Esentuallj a 
satisfactory field mil probably be disroiered and from this he mil 
get his bearings and be able to trace some considerable extent of the 
bladder He mil ultimately return to in 
A estigate the object of his original trouble 
If after a fair trial, no illumination can 
be made out in the bladder the cystoscope 
Mill be MithdraMn to make certain that 
the fudt does not he Mith it 




fij 7 — Schom of Lxamina 
tion of till. mteruTctcric bar 
X U — The Hwitch ah ml I face 
towanla and not a\\a> from tie 
operator aa erroneoualj ahown 


Orientation of the Bladder — Some urologists commence the exam 
ination of the bladder it its uppermost point It has aircidy licen 
shoMU tliTt the objcctne hes i considerable distance an i\ Irom this 
point A\hcn the csstoscojie is held in the ^riniar^ position the result 
being that illumination is poor and m igniftcation dcfcctis c This is 
in fact one of the more dillieult ireas to examine md m order to sec 
it clTicicutK Midc excursions of the instrument must be resorted to 
It IS recommended therefore that the cy stoscope be turned o\ r r and 
that the inferior Mall from mIucIi it is distant onl\ about ^ to 1 m be 
examined in the first place (7 ig j 7) The illumination and nngm 
fioation Mill there be found good Mithout am pendulum moienunts 
of the instrument so tliat the cxamin ition can be easiK and rapulh 
started The cestoscopist gets his bearings imniccbateK and finds a 
point from mIucIi he c m trace the rcinaimng Malls of the msciis 

B\ adopting this order the most interesting and important jnrts 
of the organ are inspected iirst \ large mijonti of bladder lesions 
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are situated in the base, and it is often advantageous to examine it 
first as tliereby one obtains an early indication of any pathological con- 
dition vhich IS present Particularly is it important in the case of a 
restless patient or one with an irritable bladder, when speed may be 
essential for if time is unnecessarily lost in examining the less important 
regions the \tscus may empty itself involuntarily before the diagnosis 
IS complete Similarh in dealing vith those coaditious in which the 
medium quicxly becomes clouded with blood or pus it is adnsable to 
commence in this Aital area. The only danger of the method is that 



portions of the vail hing immediately external to these structures, 
will be seen When they have been examined successne bancs \ mg 
closer to the meatus are similarly examined the c\stoscope lein^ 
vithdrawn a distance of about 2 in for each strip Fma an area 
of the bladder l\mg just vithm the meatus and correspon mg o 
tlie most anterior portion of the trigone is inspected 
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Examination of the Internal Meatus —If the instrument is now 
withdrawn another short distance the fenestra will come to he 
actualU withm the meatus and the field will become darkened 
as the result of its being cotertd b> the mucosa of the ure^-hra 
\ small amount of maiiceuirmg will bring it into such a position 
that the anterior half lies within the urethra and the posterior 
hill hes m the bladder caMt> [Fig 58) When tins is done a trans 
lucent line will be seen to pass across the field of \isioii {Plate /c, 
page 08) Behind it the field is illummated, whilst in front of it, it is 
dark Ihis txanshictnt line represents the internal meatus and the 
shape of the whole orifice is readiU appreciated if the c\stoscOpe is 
rotated so that the margin is sucoessiich examined in its whole 
circumference In the normal 
state it shows itself as a concai e 
shadow {Fig a9) pcrfcctU regii 
lar in the uppei four fifths of 
the circumference but slightlj 
flattened or e\ en coni cx in the 
lowest fifth, where it is in rela 
tion to the trigone An\ altera 
tion m the shape of this line 
Would indicate an ibnormahtj 
except that in the case of the 
female folds or rugn ma\ quite 
commonlv be seen apart from 
an\ pathological condition {Plait 
I D) The commonest morbid 
\ aciation seen, is in h\ pertroplw 
of the prostate, when one or 
more lobes of th it organ obtrude 
themselv es upon the blad,dcr 
ca\i1\ and show a com ex m 
place of a concaie margin {Plate \II A and B page 272) Occasionalh 
also some mflammatorj process im oh es the sphincter of the bladder 
and causes irregulanh there Alterations of the shape of the sphincter 
are appreciated b\ the csstoscope onlj when the\ affect it in the 
sagittal plane of the bods (fig GO) Those which he in the transserse 
hodi plane — that is winch bulge towards the urethra — cannot be 
perceued b\ this instrument as their onl\ effect is one of magnification 
Thes require a posterior urethroscope for their demonstration {Fig Cl) 
Exarmnalion of the Bladder Walls — H is ing now examined the 
^idnncter we pass to the anterior upper lateral and posterior walls 
he best was is to start with the anterior portion and to examine 
consecutue transserse bands from before backwards pretts much in 
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the same Yay as stups of the base Mere examined in the first instance 
Each successive rotation of the cystoscoiie, which must now be 
combined with locking movements vill be made to take in an 
area of the bladder wall extending down the lateral A\aIIs so as to 
overlap those portions of the base which were first examined 



F'tg GO — Cystoscope examining pros- 
fatic hj’pertrophy appieciates increase of 
the gland occurring in the sagittal body 
plane 



Ftg 61 — Urethroscope examining 
prostatic hypertrophy appreciates increase 
of the gland occurring in the trans\ orso 
body plane (cf Fig 166, p 277) 


To examine the anteiioi wall closely it will be necessary to depiess 
the ocular deeply betAveen the thighs of the patient so that the 
fenestia may be bi ought into compaiatively close apposition with 
this Mall of the bladder, Mdnch ascends steeplj^ into the letiopubic 
legion {see Fig 54) This is peihaps the most difficult area to bring 
into view, and indeed it is occasional!}^ impossible to do so successfully 
When examining the nppei Avail the cystoscope must again be deeply 
dcpiessed though not to such an extent as m the case of the anteiior 



A\all, nhilst foi puiposes of examining the lateial vails the ocular 
must be earned ovei tovards the opposite thigh of the patient These 
mananiMcs Mill bring into view successively eveiy poition of the 
viscus, Mith the exception peihaps of a small aiea high up on the 
fundus Mhich can be inspected in the tuo alternative methods 
depicted in Fig 54 


EXAMIN \TION OF \ UROIOGIC^L PATIFNT C7 

The whole of the bladder his now been brought under obser\ ntion, 
and if 'in> lesion has been found the cj stoscopist ma\ repair to that 
lesion and re\ lew it in detail A cj stoscope holder (I ig 62) maa 
be used for stead 3 ing the instrument during the prolonged inspec 
tion of some special part of the bladder In practice it is far from 
eas> to fi\ an object m tlic c\stoscopic field and c\en more diHicult 
to retain it there Whether or not a lesion has been found m the 
bladder, the surgeon will now stud> the ureteric orifices more closch 
in order to obtain anv evidence thej maj offer as to the condition 
of the upper unnarv tract {see Chapter XXII) 

Variations in the Shape of the Bladder due to Different Degrees 
of Distension — ^The shape of the bladder is gov erned bv its distension 
{Fig 63) ^^hen filled it is an irregularlv rounded viscus, but as 
ev acuation proccetls the roof sinks down to meet the base leaving 
long anterior and posterior limbs m 
which the mucous membrane of the 
vault has come into contact with 
that of the section King opposite 
to it The roof as seen from out 
side becomes flattened or ev en con 
cave The changes produced m the 
interior of the organ will be easily 
realized from examination of Fig 
63 The bladder occasionally dis 
charges itself during cv stoscopv 
As it does so, one of the alterations 
first remarked bv the operator is 
the diminution of space between — Shape of the bladder aa 

the root and tl.o base This is 
most evident m the neighbourhood 

of the fundus and at the junction of the anterior and superior walls 
of the viscus Eventuallv trinsverse sulci form in these situations 
The portion of tlie cav itv ov erlv ing the trigone and ureteric orifices is 
the last to be obliterated As the organ becomes emptier its mucosa 
becomes more wrinkled in order that it mav be accommodated m the 
diminished space If I ig 63 is compared w ith Fig 67 page 90 the 
important differences between the phv siological and pathological 
methods of producing reduction in the size of the bladder cav itv will 
become ev idcnt 
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CHAPTER IV 
THE NORMAL BLADDER 
THE MUCOSA 

The normal vesical mucosa is a bright, even, and clean-looking mem- 
biane {Plate 1 A) Its suiface in health is devoid of obvious secre- 
tion, IS smooth m texture, and leflects light well A dull, granular, 
oi non-ieflectmg suiface, or the presence of secietion is evidence of 
pathological change 

Colour. — The colour of the membrane is sandy-yellow, but when 
the illumination is poor it may look biowmsh Here and there where 

PLATE I 

A, Xormal bladdei Note mam aitenal stem accompanied by corksciew like 
satellite \cssel, also the reflection of light from the prominent margin of the \essels 
B, Deep leccss at the site of the urachus C, Neck of normal bladder m the male 
(light side tmdei examination), margin legular and even D, Neck of normal 
bladder in the female (antero superioi area being examined) In C the bladdei 
neck IS illuminated and the mterioi of the ^ iscus is in shade In D this is ie\ piscd 
The appearance is due to the relationship of the lamp and not to uny difteience 
between the sexes E, The air bubble F, The trigone Note the deep coloiation 
and the high Aasculaiity The mteruretenc bar is seen crossing the uppei third 
of the picture 


it IS specially vasculai it is flecked with pink and in the shaded aieas 
may develop a puiplish tinge The coloiation vanes slightly in 
diffeient individuals and in diffeient parts of the same viscus, pigment 
being special!}^ developed near the outlet The biightness with which 
the cystoscope lamp is burning affects the vesical colour tone — a state- 
ment vhich can easily be confiimed by varying the position of the 
contiol on the iheostat The coloration provided hy the modern 
filament lamp is palei and brighter than that of its predecessor, the 
carbon filament The medium selected by the opeiator also influences 
the coloui thus with oxj^cyanide of meicuiy it appeals yellower than 
Avhen plain water or boracic is employed , but — moie impoitant than 
this — a small amount of blood m the vesical fluid w^ill give a led tinge 
to the viscus which may be mismterpieted by the uninitiated as an 
inflammatory manifestation 

BlootI->essels. — At varying intervals blood-vessels, particularly 
arteries, appear irregulaily and ladiate close beneath the mucosa, 
where they may be clearlv seen In most fields one or more of these 
parent stems are to be observed running for longer or shoitcr 
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distances FreqtientU n \cssel Bill pass through se\eral c\stoscopic 
fields before breaking up into a number of delicate arterioles The 
mam stems ma\ run a fairl> strught or i Ba\j course Careful 
inspection Bill shou that some of them are cIosel> accompanied b> a 
\essel of slighter calibre Bhich tumes about them with an irregular 
corkscrew like course and is first seen on one side and then on the 
other {Plate I A) The mam sessels or their terminals maj pass 
over or under neighbouring irterioles, and anastomoses betBcen the 
teimmals of the various s\ stems occur 

The vascularitv of diffeient sections of the bladder vanes con 
siderablv, the trigone being the most and the literal walls and apc\ 
the least, vascular In the neighbourhood of the ureters one or tvio 
impoitanl stems mav gcuerallv be observ ed vv Inch appear actuallv to 
emerge from the orifice A eins art also to be steii but are less 
numerous more deeplv placed and larger than the arteries Through 
the mucosa thev look to be of a grev ish blue coloui and thev mav 
run a shghth tortuous course 

THE BLADDER SIUSCULATURE 

Beneath the membrane appear strands of the inner muscular 
coat of the bladder In ordinarj circumstances thev are feiv in 
number but thej elev ate the mucous membrane m little ridges, 
with edges which are clean tut fairlv sharp and often sickle shaped 
Thej cast a shadow on the neighbouring mucosa The} are better 
dev eloped m old age than m v oiith and are least obv lous m child 
hood If the bladder is ov er distended and especiallv if the patient 
IS straining to urinate thev become more numerous and more e\ ident 
The> ma> also be seen when a bladder is under distended particularly 
m the female A distinction, must be made between tins normal 
trabeculatioii and that of v esical hv pertrophv as setn in c ises of 
stntture prostatic hv pertroph} and in certain nerv ous lesions These 
conditions will be described m Chapter X 

THE TUIGO>E ^ 

The lowest and most anterior portion ot the bladder J^ri^ents an 
area differing wulelv in structure and appearance from wha^^wc have 
described above It is known as the trigone {Plate /vf) The 
three orifices of the bladder constitute its angles and it an 

equilatiral triangle of which the internal meatus mav be convciucntlv 
considered as the apc\ whilst the two ureteric orifices he it each 
end of the base Lach side of this triangle is about 1 ^ in long iml 
IS formed In i nmsculir hind The band constituting the bisc is 
known as the mtemretene bar ‘ toms uretericus or sometimes as 
the bar of Mcreicr Tin birs which pass from the ureter to the 



70 


CYSTOSCOPY 


mteiiial meatus aie known as the uietenc bars. They were first 
described by Sir Chailes Bell and are known by his name The bars 
of Bell aie better marked than is that of Mercier Under c5'stoscopic 
examination the}' ajopeai to run in the line of the meter and towaids 
tJie c}’'stoscopist, being in fact a continuation of the fibres of the 
meter which aie leceiving insertion into the bladder and metlira 
Though they imry consideiably in development, they are, as a lule, 
easil}’" recognized dm mg cystoscopy In this the}'' contiast with the 
inteimeteiie bar, which is feebly developed m about 30 pei cent of 
cases and fiequentl}' cannot be lecogmzed as an elevation 

The shape of the trigone is not constant In some cases its sides 
aie straight, in others they are concave inwards, the tiigone then 
pieseiitmg a Y-shaped apjieaiance Generali}'' the various sides aie 
equal in length, and the meters are placed at equal distances fiom 
the internal meatus, and are also equidistant from the midlme of 



Fig 64 — Examination of the most anteiior 
aiea of the tiigone Note approximation of 
fenestra to object, Mhich produces a higli degree 
of magnification , also the oblique w aj^ m 
Mhich the light is reflected fioni the membrane 
to the pi ism, often lesiiltmg m a sliecnj appeal- 
ance Cystoscope tilted to obtain distance 
bet^^een the mucosa and fenestra 


the bladdei Occasionally, howevei, this is not so, one side of the 
tiigone being inoie developed than the othei so that the luetei is 
displaced 

The mucosa vhich coveis this leigfion is smooth in texture and 
uevei exhibits the tiabeculation vhich is seen m othei poitious of the 
bladdei It is highly vasculai, the vessels tying immediately under- 
neath the mucous membiane and ladiatmg in a fan-shaped manner 
fiom the mteinal meatus towaids the uieteis and the inteiuicteiic 
bai (Plate 1 F) As they appioach these stiuctmes the}’’ diminisli 
lapidty m numbei and finally vanish into the normal stiuctuie of 
the bladdei mucosa Both aiteiies and veins aie piesent and can to 
some extent be distinguished Occasional!}’’ the veins aie toituous 
and piominent 

The cvstosco]nc appeaiance of the tiigone is a stumbling-block to 
the mexpeiicnced, vho at fiist mistake its high vasculaiity for mflam- 
matoiy hypeifemia, but consideiable caie must akoays be exeicised 
m inteipieting appeaiances m this legion A leference to Fig 64 
vill shov that the beak of the cystoscope m examining the extieme 
anteiioi pait of the tiigone lies veiy close to the mucous membiane, 
this pioduces high magnification of the stiuctuies {see page 16), so 
that e\ cn the smallest iiicgularity vill become gicatly exaggeiatcd 
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and simulate a pathological lesion B\ clcprcssmi]; the ocular stceph 
between the thiqhs of the jnticnt the fenestra ma\ be tarried aua> 
from the mucous membrane to some extent, and u ill then ci' e a truer 
picture of the condition When the evstoseope is held close to the 
mucosa not onU mil the majtmncation be high but the ra\s of light 
uhich reach it from the hni]i mil ap]iroach the surface obhquclj 
{Fjo mth the result that a sheens or translucent ippcirance is 
imparted to the membrane 

^OMF^Cl VTUKE OF OTllEU FOUTlO>S OF THE BLADDER 

The noniciicl iture adojitcd for the bladder bs cs stoscopists is 
sliglitU ditreront from that cmploicd b\ anatomists Vn nitcnor new 
of the organ is shomx m / ts 05 


C 


D 
E 

F 
G 
H 
J 

Fij 6* — Interior of t)U(l kr A Lateral -xNall B Lr t ric I ar C 1 uikIus 
D Petrotri(_onal r c ss or Ma fond E Internrt ttric I ar F 1 at lal r c aa 
G Tiipmxe H Internal m itns 1 \nt nor vi all 

Jiclrotngonnl Jiccas or Has Fond — Immediateli belimd tlic trigone 
IS i recess or hoUoii of somewhat \ arnbU development It is bounded 
m front In the mteruretenc bar —posterior limit of the trigone — and 
c\ternall\ In the most posterior portion of the ureteric bar In a 
backward direction this area merges msensiblv into the posterior wall 
of the Mscus wliicli is known as the fundu<} of the bladder 

External to the ureteric bars are recesses l\mg between those 
structures and the side wall of the bladder which mil be referred to 
in this book as the lateral recesses of the bladder The\ are better 
developed in the female than in the malt probablv owing to the 
different support afforded bv tlie uiuhrlvmg strudurts m the two 
sexts In the female the rounded anterior surface of tlie uterus 
elev ates the central portion of the bl idder but leav es the lateral area 
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unsuppoitecl, ^^hllst m the male the vesical floor is m relation to the 
prostate and seminal vesicles and is more evenly sustained by them 
The depth of both the ‘has fond’ and the lateial recesses depends 
partly on the elei’’ation of the trigone and the development of the 
ureteric and interureteric bais, which varies considerabl)''. They are 
also better marked when the bladder is well filled 

URETERIC ORIFICES 

The uieteric orifices he at the angles of the trigone and are 
mounted on the elevation where the uieterie and mteiureteiic bars 
meet. Ability to recognize them is indispensable , thej'’ are, in fact, 
the most impoitant j^oints of repair in bladder examination Their 
appearance gives information about the condition of the coiresponding 
kidney or ureter, pathological changes showing themseh'es m many 
ways, such as excessive activity, h3'^peraemia, oedema, ulceration, mal- 
formation, emission of blood or pus, and the like 

PLATE II 

A, Both iireteis, left side very small B, Efflux seen from m fiont C, Efflux 
seen from side Orifice erect D, Small orifice obscured by numerous blood \ essels 
E, Unusual but noimal orifice at lest F, Same orifice m efflux Retraction marked 

The Appearance of the Normal Ureter. — This vanes considerably, 
and several types could be poitrayed. A representative one will be 
described, and then the variations from this outlined 

The ureter passes thiough the vesical muscle and mucous mem- 
brane obhquety, and the most usual cystoscopic api^earance is that 
of a sloping, tunnel-shaped orifice leading upwards and outwaids 
through the mucosa {Plate II A and C), the anteiior wall being deficient 
foi a greatei distance than the lateral ones, which rapidly shelve down 
to become confluent with the suriounding bladder base Frequently 
a number of blood-vessels ramif}^ in its vicinity, some stout tvigs 
actually emerging from the ureteiic orifice, vhilst others coiiespond 
to the ordinal y vascular lamifications of the bladder wall In general 
the coloration of the meatal lips is sandy and similar to that of the 
rest of the bladder vail, but fiequentty, vithout any depaiture fiom 
the normal, there is a delicate puiplish coloiation due to moie 
generous capillary development This often goes hand m hand vith a 
semi-transparent, pellucid appearance of the lips 

Any one of the characteristics of the normal oiifice may fail, or 
be over-developed, vithout pathological significance — thus 

Size — The size is quite variable, punctifoim orifices often being 
seen, as are also unusually large ones 

Position — The orifice is generally on the fiont surface of the 
musculai eminence, but it ma}^ frequently be seen on the outer lateral 
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Tspcct \s before incnlioiKd the opcninfj on the urttene bnr inT\ be 
ncftTcr to the intern \1 !ncntu‘» than usual More c\trcine \ an itions, 
suth as its occujnin*» the (tntre of the tri^jone or (luhn^I in the 
urcthri arc to lie n»iar<Utl as (on^emtal inalforniations 

The 1 imnence — ilns is frcepicnth uiuUr (lc\ clojxd the ureter 
opcmii" on a Hat surface ilic toiuerse also occurs s\hen it emerges 
on the suinnut of an exaggerated clcsation 

Shape — \nnation in the shape of the meatus depends ou the 
degree of dc\clo]unent of the lateral folds or lips AMien these arc 
thin and slight a ssidc mouthed pitulous horseshoe shaped open ng 
results svhon on the other hand thc\ are of generous si/c, and 
espcciilU if the\ meet below the orifice is sht like, or shuttle shapeel 
the hjis being so well esohed that the ojiemng is ciurouhcd upon 

J a'tculaniy — ihe elc])tlis of the orifice reflect a warm purjihsii 
glow, due to its sascularits and in some instances win re the lips arc 
ill marked this mas be the sole c\ idcncc of the presence of the ureteric 
orifice To the expcricnecd esc it is cMdcnt because it lies in the 
correct position and direction It un\ bo mistaken for a blood \cssel 
but Its length purplish hut absence of branches together with the 
fact tint it IS somewhat shuttle shaped and that its edges arc not 
clearK defined hut fade gradualK into the surrounding inucosi scr\e 
to distinguish it ^\hell King m a \nscular area howcecr it nia\ be 
dilTicnU to detect {Plate IJ D) 

Lach of these sanations is (pute tommon and thc\ can he seen 
m all possible combinations 1 urther particulan/ation is imnetessars 
tlic important thing is that the\ shill be rtcogm7cd as tjpes of the 
normal and not leeountcd as pathologic il 

The ej}lux of untie from the orifice confirms the belief that a 
strueturc which his been under ohsersation is m fict the meter 
Mhtn it IS about to eject a cpiantits of urine into the bliddcr it 
gathers itself together with i slow scrmieular inosement its lijis 
become rigid and erect and tlie orifice closes shghth for i time It 
then somewhat ripulK relaxes a jet of fluid is shot into the hluldcr 
cacitc and tiic urctene region reverts to its previous resting eon 
dition The novice often experiences diflicultv m discerning the 
swirl of the cfllux It Ins been hkenod to the appciruiec seen m 
wafer when a droji of ghcerin is pi iced m it A represent ition of 
the act is shown in ISaU // B C ind F 

Ihc distance bet teen the tno uietcis is P m in ictu d me ismement 
This diminishes shghtlv is tlic bladder is emptied though the tiigone 
takes a minor share m eontrietion When the bladder is distended 
and the surgeon is exammmg this irca the c^stoscoplc magnification 
will give him the impression tint the disUnee between the ureters 
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IS gieatei than it actually is , thej' will, in fact, piobably appear to 
be separated by about to 3 in If, theiefoie, one uietei has been 
found, the second uietei can usuall}'' be discoveied by lotating the 
cystoscopc o^^er an mtei's'al of bladdei wall which appeals to be about 
01 3 in in extent In some cases both ureteis are inseited neaier 
to the meatus than noimal, m which event they should he at a point 
neaiei to each othei and thus maintain the equilateiahtyof the tnangle 
Finding the Ureter. — It is necessary to be able to hunt intelli- 
gently foi the uieter and to lecogmze it when seen This latter is 
not alwaji’s easy, but becomes easier as experience is gained It should 
alvays be possible to find the uieter in a healthy bladder, but diseased 
organs will jiresent themselves in which it seems quite impossible to 
discover the orifice It may be lost in excessive vascularity or 
ulceration, oi hidden by neighbouiing lecesses or diveiticula It may 
be coveied b}'' blood oi pus, stone or growth If one uieter can be 
found, it is geneialty possible to discover the othei by the method 
above desciibed — that is b}'’ lotating the cystoscope on its long axis 
thiough a numbei of degiees coiiesponding to a distance of about 
2^ m , whilst avoiding any movement of piopulsion oi letiopulsion 
The ordei of pioceduie which was lecommended above for 
investigation and oiientation of the bladder should discovei the 
uieteis eaily in the operation If thej’’ aie not quickty seen, the 
cj’stoscope mav be withdiawn almost to the internal meatus and then 
pushed back into the bladdei along the line of one uieteric bar, 
examining closely all the waj’’ foi pits and dejnessions which maj’' 
piove to be the object of the seaich The oiifice should be situated 
wheie the uieteiic and interuieteiic bars meet If theiefoie the latter 
can be identified, it should, when followed to its extiemities, lead to 
the position of the meatus If after a seaich the uietei still lemains 
umecognized, lecouise may be had to indigo-caimme injected intia- 
venousty A poition of this is excieted bj'' the kidnej’’ and on leaching 
the bladdei can be lecogiiized as a blue jet (see Plate XIV D, page 
.868) Its site of emeigence will indicate the position of the 
uietei ic opening Indigo-caimme should not be used until the bladder 
examination is othei vise complete, as the dj’-e, if copiousty excieted, 
vill quickty lender the vesical contents opaque 

Internal Meatus — A desciiption of the cystoscopic appearances 
of this «tiucture is given on page 65 

MOVEMENTS OF THE BLADDER WALL 
Mo\ ements of the bladder vail aie frequently obseived duiing 
o\stosco])v and icsult fiom varied intiinsic and extrinsic causes 

Intrinsic Causes. — The most commonly observed intia\csieal 
moi ement of all is that seen at the uietenc oiifices dining the efflux 
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amur\sm It ina\ aUn Ik suu m tumours of tin blnhhr iitirns 
or otlur pilsw oryin \ mUr tllnr mustlnsu \iisuilar throbbing 
is ore isnmalK notiuabli as iiia\ nNn bt tin transnnttul i ffu ts of tin 
wait di iplir ij,!n itu tvtnrsions to wlmli tins anislbitu j,i\(s nsi 

Tin MU lumui 1 

\t the bi^Iust point of tin blmbUr tlnri, is alwa\s a ilir nr 
less lollut mil ot iir / E pi^t it's) wlnt h has bu n tln\ i innlo the 

blnblcr from the ( ithclir ilnrni^ pn par it ion It forms a Ik mtifiil 
object rctlcctin^ tin ri\s of tin limp ami trdiiblnviUln itiU with 
€M.r\ motion of tin loatainul ibml It nu\ bi roumi or o\al single 
or mnUiiiU nwiUipU b\itibU*s mis \k sun Unv m aji)«>sitnm or mi\ 
bt stpintul from tnh ollnr b\ a short iiil(r\tnin^ distimt \ 
crcstintn sb nlow is thrown on to tin hi nhh r wall b\ tin bnbbh 
nul throiii,Ii (In biiblili t m Ik «!nnl\ situ tin \esMls of tin mmosi 
The ur latbbh is a jioint of n p nr m tin orn ntation of tin blailikr 
to wliith soiiu t \ slow opists nltmh t onsnh rabh iinjmrt tnu loo 
lar^t a buhbb is objutioiiabh for its ionu\ siirfau lu ts as a has, 
and ti\ this tin iiis ami also b\ rillutm;, lil,hl it obsrurts tin njK\ of 
tin \is<us lln si/t of tin bntitjlc shouUI not n pri st at inori mr tli m 
tint (oiitamul ai tin latlntir Air latrodmu! from tin s\ria‘,t 
indititis tirtUssaess m prtpiritma lln siir^ion should tukt a 
pride in ketpinj, the air iaibhlt small 
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CHAPTER V 

CYSTITIS. SIMPLE ULCERATION 
CYSTITIS 

This condition may be dealt with as follows (I) Simple cystiUs 
genet al featwes, (II) Cystitis due to the Baeillus eoh eommums, 
(III) Gonotthceal cystitis, (IV) Abacietial pymia, (V) Rare foitns of 
Cystitis 

1. SIMPLE CYSTITIS • GENERAL FEATURES 
The term ‘ simple ’ is used to exclude the tuberculous and syphilitic 
varieties of cystitis, each of which will be described separately latei 
Simple cystitis is of everyday occurrence in a urological practice, so 
that an intimate knowledge of its cystoscopic features is of great 
importance By its frequenc}’’, however, it presents repeated oppor- 
tunities for study 

Indications for and Contra-indications to Cystoscopy. — In acute 
cystitis it IS usually unnecessary to employ the cystoscope, as the 
diagnosis can be made from the symptomatology A sudden onset 
of fiequent and urgent micturition, with and peihaps terminal 

hajmaturia and pj'^rexia in severe cases, is usuall)’’ sufficientlj'’ cliarac- 
teiistic As there is a definite danger of adversely influencing the 
couise of the complaint by tiauma to the inflamed mucosa oi by 
introducing fresh flora into the bladdei, it is geneiallj'’ wise to avoid 
cystoscopj' On the other hand, chronic cystitis and many eases of 
subacute cystitis require cystoscopj’’ in order to determine the 
reason foi their failure to respond to tieatment, and to asceitain 
whethei theie aie any unsuspected complications in the bladdei or 
kidney winch are responsible foi the pi oti acted course of the disease. 

Acute uiethiitis is an absolute contia-indication to cystoscopy, 
and in subacute urethritis it should be undei taken onl}^ after careful 
consideiation Bladdei symptoms arising in the couise of acute post- 
erior uiethiitis aie veiy common, especially fiequency of mictuiition 
and teiminal hamiatuiia It should be assumed that they aie caused 
by the posteiioi uiethiitis, and in fact they almost invanably dis- 
appcai as this subsides The lesion lesponsible foi such symptoms is 
an cedema of the vesical outlet {see page 93) 

Patients suflciing fiom adianced lenal deficiency in supjniialiie 
ncphiitis associated with cystitis should be investigated as fai as is 
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possible, bj other mc'ins before urcthnl instrumentation is undertaken 
because of the danger of expediting suppression of urine 

Preparation of the Bladder —The preparation of the inflamed bladder 
has alread> been dealt with on pige 53 Inflamed bladders, being 
hypersensitive, resent the interference that is necessary in prepara 
tion, yyhicli is unfortunate for they require a greater unount of 
lay age than does the normal organ owing to the diflicultj experi 
enced in getting them clear of pus etc They must be handled 
skilfull>, for otherwise the cystoscopy will fail Ilowcvei they varj 
considerablj in their tolerince of bladder washing and their beliaviour 
can be onlj approximately surmised m ad\ ance Cenerally spe iking 
if an inflimed viscus has had a free exit it yyill have emptied itself 
at short intervals and will be found contracted and diflicult vihilst 
one which has been obstructed, and especially onevyith residual urine, 
yyill be of good size and often ictuilly dilated Such bladders are 
usually quite tolerant, even though inflamed and can be handled 
y\ ithout restraint Occasionally, hovi ever they contract doyvn irnmedi 
ateh they are emptied and subsequently refuse to take more than a fevy 
ounces of fluid 

If a small bladder is oy cr distended before its limitations arc 
realized much harm as cy idcnccd by haemorrhage and increased 
intolerance may be done and a satisfactory cystoscopy may be pre 
yented \\heneycr therefore pyuria and a history of frequent 
micturition or tenesmus arc met yyith the surgeon should assume that 
the bladder y\ill be dilficult to prepare until it is proyed otheryvisc, 
and the preciutions recommended beloyy should be instituted from 
the beginning They are a resume of the method already more fully 
discussed elscyyhere (page 53) 

1 Good anaesthesia is essential (see page 18) 

2 Note condition of catheter specimen as regards pus also quantity 

of urine present in the bladder 

3 Inject 1 oz and no more 

4 Successiyely increase hj 1 07 stages until signs of restlessness or 

increased depth of the respirations become apparent lliesc latter 
will show themselyes cyen when the patient is under general anxs 
thesia but probably not under spmal anojsthesia Regard tins as 
the niaximiiin capicity of the bladder Do not utilize the yyliole 
ayailable space again 

5 Never completely cyacuate the bladder Leave in 1 oz or so to 

accoinmoditc tbc tip of the instrument 

C Wien filling the bl wider for examination do not distend fully as 
further fluid contributed by the kidney must be accommodated 

7 Be careful not to bruise the bladder wall by rough handling of the 

cystoscopc for this will cause hajmoirhage and bruising of the 
vesical mucosa and will also be painful 

8 ^^astc no time m commencing and carrying through the investigi 

tion once the bladder is ready for your opportunity may disappear 
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Data Required — The cystoscopist aviII leqiiiie infoimation v^ith 
regal d to tlic following — 

1 The iyjyc ot the cystitis acute subacute oV chionic , h<nemoi- 
ihagic oi gangrenous , whethei decomposition of urea is occuriing 
oi not In many cases the oiganism may be surmised fiom the 
lesions piesent 

2. The anaioimca] disUihniwn — for instance, ^^hethel basah 
ceiMcal general, suiiounding one meter etc 

3 Site of ougin — ascending oi descending etc 

4 Complicating lesions 

5 Size and iiiitahihty of the bladdc? Alieady obseived dming 
piepaiation 

6 Piogicss Signs of extension or resolution, active ulceiation, 
etc , less 01 moie severe than at a pievious cystoscoio}" The number of 
ounces of fluid Avliich the bladder will tolerate is a valuable indicator. 

7 Piognosis as judged by a review of all the factors 

S Indications foi tieatment 

Aetiology’'. — The suigeon will attempt to locate the origin of the 
cystitis, though this is not alwaA’s easy The most impoitant varieties 
aie bacteiial m origin but fiequcntly mechanical chemicah and iheinial 
luiiation will produce hvpeiiemia oedema, etc, of the mucosa Thus 
an injected membiane may be found as the lesult of contact vith a 
urine of high concentiation or otherwise abnoimal in constitution 
or as a sequel to the use of a thermal or chemical initant in the bladder 
lotion Similaily the legion occupied by an aseptic stone may be 
liApencmic oedematous or even ulcerated, vhilst a median basal 
oedema may follow ungentle instiumentation 

When the disease is of bacteiial origin the primary focus of infec- 
tion must be sought foi It should first be ascertained vhethei any 
previous instrumentation may have infected the viscus Failing that, 
the primal V focus must be either m the kidney (a descending infection, 
see page 365) or m the piostate and urethra (an ascending infection 
sec page 2S1) Diiect invasion of the bladder from the blood-stream 
is held to be rare Infection from an adjacent viscus eg the hovel 
oi a seminal vesicle is occasionally observed and is usually preceded 
by some muibid piocess in that oigan itself — foi instance, appendicitis 
or diverticulitis or malignant disease vhich goes on to peifoiation 

Cystitis mav occur as an infection of a previously healthy bladder, 
or as a complication in a viscus which already contains some other 
pathological piocess In the latter case it can of course occur as an 
unconnected incident but it must be remembered that the majority 
of bladdei diseases predispose to inflammatory mischief and that in 
manv the oigamsms vould never have obtained a foothold had not 
the resistance been loveied by some pi ecedmg disease. In conjunction 



c\ STITIS 


SIMPLE UI cm \TION 


79 


each lesion is ncherseh afTcctcd so that the e\stitis itself is Iikeh 
to be more se\ ere and intractable In all cases but especial^ where the 
cvstitis IS of long standing or persists in spite of treatment the cssto 

scopist must be on the look out for complications Csstitis nms of 

course be added to ans bladder lesion whatsocser, so that a complete 
list of these w ould include e\ er\ possible bl uldcr disease The follow ing 
howeser are the important ones and thc\ ire frequenth encountered 
malformations tspecidlH du erticula (true and false) other inflamma 
tions especialK tuberculous fistul-e parasites especialh bilhar/iasis 
bladder stone and foreign bodies and neoplasms, simple and mahg 
nant The conditions which cause urinar\ retention constitute another 
group rot primariK intrastsical set predisposing to csstitis, and the\ 
are recognizable during the ci stoscops or its preliminaries The\ are 
stricture prostatK hvpcrtrophs, and diseases of the central norsous 
s\s1em m the male and m the female eertain enlargements of the 
uterus, especially fibroids and carcinoma, and, again disease of the 
central nersoiis sNstem Fach of these will be considered m its appro 
priate place 

The ss mptoms of o, stitis mas be simulated bs — 
a Any condition gising rise to excessis e quantities of urine — 
glscosuria chrome nephritis hspertension etc 

b Diseases of the neighbouring organs in the male urethritis 
and prostatitis m the female an\ infiammatorv disease of the organs 
of generation (the commonest is cervicitis) or of their surroundings — - 
parametritis, etc Also displacements and enlargements of the uterus 
(see ( haptcr XIX) 

c Xervous conditions — excitement anxictv hvsteria etc 
All these possibilities should be kept constantly m mind in studs 
mg a CISC The absence of pus from the properly obtained bladder 
urine (5CC page 50) is important evidence {See also Appendix ) 

Cv SToscoi ic Appe vr \xces or Ci stitis 
C vstitis offers an excellent opportumls to studv the naked eve 
changes whic!i a tvpical mucous membrane undergoes m mnammation 
Xowherc can thest be more advantage ousU observed The appear 
ances arc, however slightl\ modified bv two factors — inmeh the 
necessity of examining through a fluid medium and, under certain 
circumstances the presence on the membrane of the products of 
unnarv decomposition D c shall studv the subject under the follow mg 
headings (1) Vascular changes (2) Changes tn the mucosa— desqu^ 
matiou ccdemi ulceration prolifer \tion (3) Infiammniouj products 
obsentd on the bladder mucus epithelium pus blood membrams 
products of unnarv decomposition (4) Changes in the musculature— 
alterations m the size of the bl ulder trabccuhtion and false div erticula 
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1. Vascular Changes. — Dilatation and inciease in apparent size 
and number of the vasculai systems is the eaihest change obseived 
All t3"pes of vessel enlaige Arteiioles which noimall}’' aie umecog- 
nizable become apparent, vessels which weie pieviously but tvigs 
take on moie impoitant dimensions, whilst the parent tiunks may 
become seveial times then previous gu th The various systems there- 
fore become laigei, iichei, and moie complex, and in addition inoscula- 
tion between them becomes freei and more evident Tlie general tone 
of the bladder wall becomes redder and duller These changes are 
illustrated in Plate III A. which is taken from a case of mild cystitis 
When the dilatation is further advanced the vessels in some instances 
show a liability to rupture This mainly implicates the parent stem 
the haemoiihage not uncommonly being seen where the trunk fiist 
emerges under the mucosa It usuall}^ remains submucous — a hrerna- 
toma with its maximum concentiation situated over the vessel and the 

PLATE III 

A, Cystitis of medium scherity Note the hj^era^mia, the laked appearance of 
^esscls’ edges, and the washy mucosa Mucosa appeals puffy — purulent deposit 
B, Scierc cystitis Redness of one portion veiy maiked It lapidlj’^ fades into an 
aiea of much less se\ ere inflammation Submucous ha^morrliages seen round stems 
of main \ essels C, Bullous (edema, suiiounding and hiding the ureteric oiifice in a 
case of piostatic hypertiophj^ The led stuicture in the lowei poition of the pictuio 
is the medium lobe Note that it can be seen in the same cystoscopic field as the 
site of the 111 etei (cf page 278) Compare these bullie uith those seen wxPlatcIV 
D and E D, Cystitis cystica Minute cysts, resembling dew drops E, Cystitis 
membranosum Small portion of an extensi\o vesical membrane E^ idenccs of 
c^stltls m this plate much less maiked than usual F, (Edema trujoni pseudo- 
membranosum Right half of trigone with ureter Trigone co%ercd with thin 
pellicle of proliferated epithelium, the maigm of which is iiiegulai, faiily sharply 
defined, and slightly ele\ated 


effusion diminishing m intensitj^ towards its penpheij^ which exhibits 
the Avashed appearance seen in Plate III B The haemorrhage may 
howcA'ei, occur on the surface of the membrane (hncmonhagic cystitis) 
This IS particularly well seen in gonorrhoeal cystitis 

Severer stages in the inflammation shoAv increasing vascular 
engoigement, until eventually the sandy colour of the vesical Avail is 
completel}^ replaced by A^ascularization The coloration at this stage 
resembles the iich A^enous hue seen in fine healthy granulation tissue 
and the general appearance is in many lespects compaiable theieto 

A^fllen the cj^stitis is receding or becoming more chronic a brighter 
tinge IS noticeable suggesting that A^enous stasis and engorge- 
ment arc noAv plaATiig a smaller role, and that the blood is more 
gencrouslA" oxAgenated HoAATA-er, regeneiation of epithelium afford- 
ing improA’cd light reflection is paitl}^ responsible foi this blighter 
appearance As the CAstitis subsides the blood-A^essels diminish in 
number and size until, if lesolution is complete, the normal coloration 
IS restored 



PI 17/ 111 






C\ &TITIS 


SIMPLE ULCER VTIOIs 


81 


Various parts of the same bladder frequeiith dispHs different 
degrees of aascular engorgement so that bs moMng from one 
to another the student ma\ pass them in reaien successi\el> 
Plate IIIB depicts an area in nhioh the transition from mild to 
intense h>peTa*mia is rapidh effected 

1 he changes aboi e described arc less apparent m er the trigone, 
for the normil lascularih of this section is already greit and in 
m«v\ instances scarceU admits ot increased redness Inflammators 
change in this region is cMdeniLd h} adema and epithelial pro 
liferation 

The colour of the mucosa ran be altered bi the presence of blood 
m the aesual medium and b\ other extraneous influences {see pige GS) 

2 Changes in the Mucosa — 

Desquamation — Desquamation is one of the earliest phenomena 
of bladder inflammation the shed squames being evident in large 
numbers when the urine is ex imined under the microscope Epithe 
hum does not exist at anv period in sufflcient quantitv to be scparatelj 
recognizable through the cjstoscope but it is most abundant in the 
earliest stages of acute c\stitis when m combination with a few leuco 
cjtes and a little mucus it constitutes the filmj pellicle then observ able 
It also occurs m large quantities in the unne in leucoplahia In acute 
cjstitis loss of the superficial lavers is chieflv responsible for the dull 
and griuular appearance of the mucosa 

At a certain stage in the recovers from acute cystitis as also 
in some tvpes of chronic cvstitis the bladder wall takes on abnormal 
brightness sometimes it almost appears to be flecked with silver as 
a result of the excessive regeneration of epithelium This stage of 
t pithelization coricsponds to the phase iii whch the vascular in 
gorgement has partially subsided and the coloration of the mucosa 
has faded to a palish pink Cvstoscopj is now verv eas\ for light 
reflection is excellent and all the walls are close to the prism owing 
to the small size of the cavitv 

Epithelial prohtcralion is frequentlv observ ed ov er the trigone in 
cases where there has been long standing irritation It has reieived 
the name ademi tngom pseudo membrinosum’ (Pilcher) It occurs 
much more often m the female bladder than in that of the male Its 
appearance is tint of a colourless semitransparent fluffs pellicle 
adherent to the trigone {Plate HI F) Its surface and its borders 
are irregulir and the litter miv be well defined or fade awav into 
the normal mucosa Sometimes the whole trigone is overlaid bv the 
membrane but usu illv it is more limited in extent This condition 
miv be found m bladders which otherwise show little or ro sign of 
evstitis and where the urine is stsnh Frequentlv the patient com 
plains of some degree of irilor urmc The trouble is often traceable 
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to some pathological condition of the neighbouring organs of geneia- 
tion such as a cervicitis oi a uterine displacement, etc 

(Edema of the Vesical Mucosa — Some exudation into the bladder 
mucosa invanabh' occuis m cystitis but it is not very obATous through 
the cystoscope until it is A^elI marked In severe cystitis the SA\elhng 
becomes A'ery pronounced and the mucosa comes to look stiff and 
inflexible. This condition is best appreciated by observing the appear- 
ance of the muscular bundles The edge of the mucosa coA^enng 
these structures, instead of being sharply cut. becomes swollen and 
rounded, and as the light catches its margin it displays the coarse 
and granular texture of the membrane The lesser muscular strands 
disappear altogether, only the larger bundles being able to shoAV up 
thiough the thickened membrane 

CEdematous thickening is A'ery fiequently obseived aioimd the 
vesical neck m females A minor degiee of plication may almost be 
regaided as noxmal in this sex {Plate 1 D. page 68), but an oedematous 
exaggeiation occuis dining the Avascular engoigenient of j^iegnancy, 
at the catamenia and m other uteiine and A^esical affections The 
bladder neck appears to be elcA'^ated in longitudinal folds oi pleats 
conA^eiging on the uiethia. and Avhen seen c3^stoscopically these aie 
exaggeiated by their close relationship to the piisni They maA’" be a 
cause of frequencA^ or discomfoit Examination of the bladder m 
a female complammg of iiiinaiA" nutation should ahvaA^s include a 
seaich for them 

Two A'^arieties of cedema Avhich maA’' be, but aie not necessaiih^ 
inflammatorA^ phenomena aie com^ementl}^ consideied in the piesent 
chaptei The}' aie bullous oedema and cA^stitis cystica 

Bullous CEdeaia — This is one of the commonest conditions seen m 
the bladdei {Plates III C , IV D and E page 322 VI D, page 352 , XII F 
page 272 etc ) Whilst it is as a lule, associated AMth some foim of 
infection sunple or specific, it maj^' also be found apait theiefiom — 
for mstance Avhere a stone rests on the bladder base, oi suiiounding 
a calculus impacted m the lowest segment of the ureter {Plate XIII C, 
page 338) It is seen aiound the base of a neoplasm, especialh" a 
malignant one {Plate VIIlE, page ISO) oi neai the site iiiCATously 
occupied by a simple papilloma foUouing tieatnient AMth the high- 
frequencA" cm lent {Plate X D. page 202), and in many othei situa- 
tions vheie asepsis obtains it is. in fact, a simple oedema occiuiing 
m a position A^he^e special anatomical conditions are inesent and 
producing distinctiA'c featuies 

The mucosa of the A’csical A\all is said to be bound down to its 
subjaccut strata b\ a hexagonal reticulum. Thciefoie Avhen spelling 
occurs under the mucosa it raises the membrane in the interAxils 
between this honevcomb-like mesh and the lesulting ajipeaiance is 
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tint of closth hing dome slnped bull'o >\hicli appear to rest on the 
miu osa The> are usmllj small and ha\ e dclic ite translucent alls 
which imprison a w ater\ , str i\\ coloured cNudate hen more tensch 
filled the\ lose the appearance of l>ing side b> side and project as 
igglomcrate masses of diaphanous rounded sesicles hhe n bunch of 
grapes or a h\datid mole (Marion and licit? Bo\er) This excessive 
development is, however uncommon Their superfuial extent is as 
a rule limited Their position is regulated bj that of the patho 
logical lesion v\hich has brought them into being so that thev occur 
more frcquuitlv on the base though thev mav be found m am part 
of the viscus which has been subject to irritation Sometimes how 
ever thej are seen in small clusters spread widelv like a. rish over 
the entire surfaec of the bladder, 
each group consisting of a limited 
number of vesicles resting on a 
dull hjper'cmic base vihilst the 
remainder of the mucos i is then 
also somew hat red This picture is 
most commonly seen m subacute 
or chronic li coh infections 

Cystitis Cystica {Plate III D) 

— Compared with bullous oedema 
this IS rare In it minute evsts 
or vesicles occur scattered about 
on the bladder surface Thev maj 
be single but are more often 
multiple Thev ate not bunched 
togetlur as in bullous oedema but gij — Cjsts of tnpone 

remain isolated and often widelv 

separated Sometimes thev are seen as low ing dome like structures 
When more tensclv filled tht\ assume a hemispherical shape, whilst 
quite often perliaps eh iractcristicalU tliev stand up from the bladder 
v\an hke minute balloons attached onlv b> a delicate narrow pedicle 
There is no areola of hv perxmia Their contents are clc ir and colloid 
m consistcncv md the evsts arc paler than the bullc of bullous 
adem I tiiQugh m older cv sts the contents become d irker T heir 
appear mcc has been well likened to that of dew drops Iving on tlje 
bladder mucosa and thc> are pnncipalK found on and around the 
trigone GG) and bladder neck 

Vs long ago as 189 i Brumv described plugs of epithebd cells 
which push their w i\ down tow aids the submucous lasers of the 
bladder These arc now known as BnimTs nests ’ In time a drop 
of lluid qipears m the centre of the plug Iwo separate and distinct 
lines of development are now possible In the first tlie fluid Jiicreiscs 
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in quantity and forms a cj^st which in due couise piojects into the 
bladder — ‘ cystitis cystica ’ — the innermost layer of cells becoming 
compiessed and flattened The second possibility is that the cells 
suriounding the original globule of fluid arrange themselves into two 
oi thice layeis disposed radially around it A communication is then 
established with the bladder cavity so that newty formed cij^pt-like 
glands dram into that viscus The innei lining of tlicse glands consists 
of columnar ej^ithehum with basal nuclei, and mucus in the more 
suiDcificial parts (Storck and Zuckerkandl) True mucus is actually 
shed into the bladder The condition is now called ‘ cj stitis glandu- 
laiis ’ Cystoscopically cystitis glandulaiis is not easily lecognizable, 
but it IS often associated with cystitis cystica Staling and Ash 
say that it presents niegular mammilated elevations confined chiefly 
to the neck and tiigone of the bladder Tlinman and Cordonnier 
call the appearance papular 

The resemblance to the goblet cells of the lectum is close and, 
as portions of the bladder aie actually derived from the hmdgut, 
the temptation to attribute their piesence to embryonic rests as has 
been done b}^ Lecene and Hovelacque and by rian 9 ois, is obvious. 
Patch, who has studied the condition closel}^, has, however, tiaced the 
various stages of evolution from the Brunn’s nests to the stage of 
cystitis glandulaiis and is satisfied that the latter condition aiises as 
a metaplasia of the bladdei epithelium It is from these newly foimed 
glands that one vaiiety of adenocarcinoma of the bladder is tliought 
to aiisc {See page 195 ) 

C)"stitis cystica and cystitis glandularis appear to be due to pro- 
longed irritation and are found associated with a variet}^ of lesions of 
vhich stone and chronic infection are the commonest, but the}^ have 
also been found in the obstructed bladdei even when uninfected The 
exstrophic bladder has proved itself a good source of material for 
studying the development of these two conditions (Scholl) In cj^stitis 
cystica the iiritation must be of limited severit}’’ otheiwise the super- 
ficial bladder epithelium would be destroyed and shed and with it 
the cysts would disappear (Herxheimer) Similar lesions have been 
observed in the uieter and renal pelvis (Morse, Paschkis, et al ) 
uietciitis and pj^elitis — cystica and glandularis They too aie lefer- 
able to mild irritation from stones infection, etc Patch points out 
that, as the foierunner of the pelvis and meter is the AVolflian duct, it 
IS evident that here at least the lesions cannot be referred to the hmd- 
gut A few instances have been lecorded in which cysts have caused 
aii-bubble-likc filling defects in the pyelo-ureterogram and the combina- 
tion of cNsts in the bladder vith a filling defect has led to an accurate 
diagnosis on se\ eral occasions The cysts as such do not call for 
treatment ; ain treatment should be directed to the underlying cause. 
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Ulctrolion —The subject oC smvplc wlcer-xtioa ^\lU be discussed it 
the end of this chiptcr (p'lgc 03) 

p}oliferatat Chavises —When the bhddcr ins been subject to 
sesert infl'imnntoTV processes especidb if thc\ hue been of long 
duration h\pcrtrophic alterations in its mucosa arc frequenth 
observed TUev \arv wideU m e\tent distribution, and apptirance 
Cjeneralls tUev affect restricted areas ouK and appear is smdl fleslu 
elevations on the mucosa not unlike exuberant granulation tissue 
{PhUlVF pigcl22) Sometimes the\ ire more ext ensu e, and issume 
various shapes whicli mu bo aptlv rclcrnd to as vcrmiciihr, cert bn 
form or polvpoid Terhips the last title best describes the most 
common of these mijor hv per trophic lesions lhe\ consist of mflam 
matorv buttons nrt K larger than i pc i and rounded or club shaped 
Thev arefairlv frequentlv found around listMH( Pi nfc T'^/ D page Ij 2) , 
m sev ere tubeiculous cv stitis cspcci illv when sccondanlv tontammated 
(Phtc jnge 122) and around malignant neoplasms espcciallv 

nlicn infected In tlie latter it mav be tbnicult to form an opinion 
as to how much is true neoplasm and how much luH unmatorv polvp 
Thev are also seen lu chrome gouorrUceal and m svpluUlic c\ stitis 
each of which is nre As a rule little diincultv vmU be experienced in 
distinguishing them from true ncojil isms but if their n itiirc is 
m doubt, tliev can be suipjicd oil with the cvstoscopic roiigcui foi 
microscopical examination Occasionallv liow cv cr it mav be v en 
difhcult to cstabhsii the nature of i tumour when of a Si7c greater 
than that just dcseniied especially v\ hen is often occurs it is buried 
under phosphatic debus and incrustations or otcupics a hamor 
rhagic bladder A course of vesical irrigation vvitli silver mtiate 
of increasing strength continued over a number of davs will piobabh 
succeed in cleansing the smface siinicicntlv to allow of a satisfictory 
inspection IF of mil immatorv origin thev mav disapjiear under 
tins treatment 

leu oplakia — lluckemug ind prohfciation of the epithelium 
assume tlicii most pronounced phase in leucoplaki i to which a separate 
section is dev oteil in Chapter Xt I (page 250) 

3 Inflammalorj Products obs.tr\ed on the Bladder Wall — Xo 
secretion of anv kind is observable on a healthv vesicil mucosa Inv 
Msihle deposit must thcrcfoic be pathological Such a deposit imv 
consist of (o) Mucus (h) Epithelium (c) Pus (rf) Blood (e) 
Membranes (^) Products ol unnvrv deromposition 

a Mucus — This is a usuil result of hvpemnii or irntitiou iti 
anv mucous membrane In urmarv disease its presence is demonstrable 
in the flocculent dejmsit which settles it the bottom of i specimen glass 
Unless It IS rtndcied opaque bv ulmvxtnre with pus it is nsualh 
iniisible m the bladder Somr times however a thuk glistening 
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streak adherent to the walls may be observed, bearing a resemblance 
to a snail track. The existence of mucus is evident, however, when 
it is mixed vnth pus for it entangles the latter and twists it into 
bands or whorls which cling to the vesical floor and parietes 

The “ mucous ‘ membrane of the bladder is a transitional epithehum 
and does not possess mucin-secreting glands. The so-called mucus 
found in the bladder is a pseudo-mucm formed from degenerating 
leucocytes and consisting mainly of nucleoproteins In the condition 
of cystitLs glandularis (described on page 84) true mucus-secreting 
glands are formed and these pathological structures are the producers 
of the only true mucus obtainable from the bladder mucosa. 

b Epiihehiim — See page 81. 

c Pus, — certain quantity of white blood-cells is found in 
healthy urine passed from a completely healthy urinary tract. If limited 
in number the vhite blood-cells are to be regarded as physiological 
and should then be called leucocytes, but when exceeding that number 
they must be looked upon as a response to some stimulus traumatic 
or pathological They are then pus cells and the condition is pyuria 
The point of transition from the normal to the pathological is 
a matter of some interest and importance and has been variously 
estimated by different vTiters. The following figures are taken from 
an article by Moore : — 


Hepler 

Ei«:enclrath and Rolnick 
Moore less than 

Helmljolz males 

females 

Dukes 


8 ceils per hIgll-po^^er microscopic held 
/ « • • • • 

4 . . . • •• • 

2-3 . Io^^- . 

8 • • • 

10 . . cubic millimetre 


When pus is seen m the bladder it has the same characters as 
elsevhcre. being a creamy or yellovdsh. opaque, and somevhat viscid 
liquid When mixed with mucus, blood, phosphates, epithelium etc 
hovever it assumes a variety of modified appearances Pure pus is 
usually completely and easily removed from the bladder and there- 
fore vhen the preparation has been efficient none should be seen on 
cystoscop\ It may be seen hovever. even after efficient bladder 
preparation if it has its ongin in the kidney, for it then fouls the 
bladder again almost as soon as the latter has been cleansed Fluid 
pus of renal origin generally remains for a time in suspension in the 
vesical medium, rendering it murky, but if more ‘=ohd it quickly 
sinks to the base vhilst if verv thick and inspissated and coming 
from a destroyed kidney, it emerges slovly from the ureteric orifice 
in a vorm-hke stream {Plate XIV ^ page 308) and never leaves 
the floor of the viscus Pus seen on the vesical floor shortl\ after 
satisfactory lavage has been obtained, or a medium vhich becomes 
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more pus and less epithelium. These membranes aie coaisei and 
more opaque in textuie, and when containing quantities of fibrinous 
mateiial they foim tougli, cuidled masses, which may be fiimly 
adheient, and which it ma}’’ be impossible to dislodge bj’’ iiiigation. 
The best developed membianes aie found in old-standing and seveie 
examples of cystitis Avheie an admixtuie of oiganisms is to be found 
The}’- aie most fiimly adheient when they o\’eihe patches of ulceiatioii 
or -tthen occuiimg in a tiabeculated bladdei 

III The most maiked adheient and fibiinous vaiieties are some- 
times lefened to as ‘diphtheroid’ Sti ej^tococci are usually responsible. 

IV Foi oedema tiigoni iJseudo-membianosum, see page 81 

/ P)oducts of ZJnnaiy Decomposition — ^IVhen the mine is am- 
moniacal and stinking, quantities of iihosphatic debus are veiy 
commonly seen entangled in the meshes of masses of muco-pus that 
occupy the base of an infected bladdei, as also in membianes such 
as have just been desciibed 

Pathology of Phosjohatic Deposits — It may not be amiss to zecall 
a few facts concerning the deposition of tuple phosphates fiom the 
mine Theie aie tlnee oiganisms which commonlj’- infect the bladdei, 
but Avhich do not possess the povei to split uiea. They aie the 
tubeicle bacillus, the gonococcus, and the B. coli, and each of these 
lives by piefeience in an acid mine Most othei oiganisms possess in 
greatei oi less degiee the ability to split uiea and this sets a tiain of 
consequences in motion the impoitance of which cannot be exaggeiated 
and which completely changes the cystoscopic appeal ances. as indeed 
it alteis the vhole clinical aspect of the case 


The chemical formula of urea is CO 


NH, 

'NH„ 


and 


when 


bacteiio- 


logically decomposed it acqmies water and is split into NH4OH and 
H2CO3 In this way the leaction of the mine becomes alkaline, and 
the offensive ammoniacal odoui is pioduced which is chaiacteiistic of 
decomposing mine This leaction is veiy favouiable to the grovth 
of the majoiit}’- of oiganisms, so that if unchecked the cystitis becomes 
incieasingly seveie, but, what is nioie impoitant fiom oui jioint of 
viev, it causes piecipitation of pliosphates These aie tuple plios- 
phates and aie well knovn as contiibutmg to the cieamy 01 yellowish 
gianulai piecipitate deposited from septic uiine on standing Seen 
m the bladdei they have the same appeal ance, but aie gcneiallv 
intimatcl} mixed vith pus 01 muco-pus, 01 aie entangled m the 
lecenth’ desciibed membianes adding mateiiall_y to then bulk and 
the coaiscncss of then textuie When these masses aie laigc and 
adheient they ma\ easily be mistaken foi phosphatie calculi, espe- 
cially as the conditions lender cystoscopy difficult They may adhcie 
intimatcl} to the bladder wall itself, giving it a white encrusted coat 
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(encrusted cNslilis) 1ml thc\ clm« imrtuulnrh to tin surfiui of 
simple or nmlifinunt ukirs mul to u less (\tcnt to otlur 
pitholo^icd lesions Uic nmUrUmu ksmu m sueli tireumsttuucs is 
hidden ^nd n course of blnddtr hi ij,i nii\ Ik lUKssin In fori tlu 
dingiioMS cm he completed InudK, these phosidintcs mai eoheri 
nml form a sceondan (phosplutn) tahidus Such u icsult is more 
prolnhlc m the ])resen(C of residual urine 

1 rom nhil Ins been said above it will be realized that jihospbatn 
dc})ONils and secondari tiUiili are not found m cases of umomplnated 
infection b\ nn\ of the three or^ vnvsins nieulioned prciiousK — namcK 
the li coll the Jionoeoecus or the tnbenU buillus It is further 
a prictieal obscii dion that with these three orjjmisms niemhinu 
formation is never well marked though of ronrsc m the tnheriulons 
hladelcr a errtnn amount is issoemted with the nfeeritioii present 
lack of them Ins elistmelive e Iianie le nstie s whuli will later he 
scparitcK elcscnhcei In e le Ii the inliire of the disi ist t m usu iU\ 
he snnnisctl from the essloseopn esamnntiou or at an\ rate the\ 
can he elifferentialcd as a j,reni]) from the urea sjjhttni" vane lies hv 
the reaction of the urine and the hi lelde r apjie iraiiees Vtlieii, he»w 
c\cr second irv eir^ unsms arc iiitreKhu e el the evstitis tikes on the 
attnhutes of the litter and tlic on^iinl mv uUr is eehpsiel heith e\ste) 
scopieailv niel i) u ttuoIoj,ie illv Iiiither the mtlammatiem eiiltis a 
severer phase lliis is least m irked with tlu Ii cnlt rornmtoiiv iinel 
most prououuecd with the tuherele liudhis where the wUhtum of 
sceondan infeetiim mirks an mere ise m the strmf»in\ iniel mem 
coutiaiions elistrcss \s seeondarv eni:amsms irc oid\ teiei eisdv 
carried on the cud of an iiistrnincnl from the nrcthri into the, hi leUler 
the surf,con v\dl rt ihzc tint m ill sueh e iscs mstrument itiou — evsto 
seopic or otUerw iso ~ must Ik elchmtelv imhe ited mel pirni tilioiislv 
cveeiiteel 

4 Changes in the Tdiistnlatiire — 

AlUratiom in Sf^c oftfir lihddii — I he si/c of the hlielelei is tisn illv 
diminished In imlcl tiscs even m tlu uute st ifje however it will 
occasion illv hold K o? hut wlieii the disc isc js severe it well he 
reduced met mi\ not tolerxtc more tlnn m emiue or two Ivslo 
scope can he c erricd out m 2 oz or tlicicihouts if the hlaeleki is 
skilfiillv end getitlv handicel Imt tins is i mmiimim below which 
the cMiniintion hceomes v ileielcss Uu dnnmution js prodnecel fii 
more b> the depth of the mllvmmatorv process tli in bv its super 
field extent This is well illiistr itcel in the tuliernilons hhdekr 
where a single inllammatorv irci surrounding a ureter ind eontaming 
one deep ulcer will cause much more contr letion tlnn elocs i suptrliei d 
mnamniition of the whole of the organ sav b\ the li adi In 
this shrinkage the trigone particij) itcs to i less degree than the rest 
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of the organ, and on inspection its i eduction inaY not be at all evident 
When cystitis supeivenes in a case of letention the bladdei is 
pievented fioni contiacting, and. indeed, ina}’ be much laiger than the 
noinial viscus In such ciicumstances it may be compared vith a 
tubeiculous joint which from the hist has been kejit in good position 
and 111 which musculai contraction has never been allowed to occui 
oi to cause defoimity 

The mucosa generally ajijieais to sliiink 'pan passu with the 
musculature so that its suiface does not become pleated oi viinkled 
to allow of its accommodation m the i educed oigan Pleating is, 
howevei sometimes observed, and a good example occuning in a 
tubeiculous bladder is pictured m Plate IV C. page 122 This 
appeal ance has been stj’led ‘ ceiebiifoim 

Thickening of the mucosa as a rule hides from view the muscu- 
latuie of the bladder, but when hypertiophy and trabeculation are 



Fxg 67 — a. Normal size of the 
bladder h and c, successne stages of 
1 eduction in size of bladder ca\ it^ The 


marked, as in obstruction, it may 
be very conspicuous Again, where 
only a small area of the mucosa is 
inflamed the muscle bands underlying 
the healthy part may be observed 
to be 111 spasm, and their appearance 
suggests trabeculation 

Effect of Coni) action of the Bladdc) 
on Cystoscopy — Fig G 7 indicates the 
alteration m shape which occurs m the 
bladder as its ladii diniimsh The tii- 
gone IS affected less than tlieieniaiiidei 
of the viscus so that at cystoscopy the 
ureters and inteiuieteiic bai seem to 


trigone IS l.Ule or not at all alteied in j faitliei back than USUal TllCV 
extent, but its posteiior portion is r i 

elo\ated, or appeals so thiough the also glVC the inipieSSlOll OI being 

c\stoscope The roof is moie acces- fnwnrrlc fhe fiindus OWllltr 

sible to inspection The anteiioi 'wall blgliei up araS tne 11 c, 

no longei rises shai^^b from the internal to the elevatlOll of the pOSteriOl 
meatus but passes up^\ aids and back- ^ r xi -i- m-ifniinr 

uaids to enter into the formation of pOltlOH of the tllgOlie Tiie antei 

the dome cr method of continction appioaclies the lioiizoiital, and, 

of noimal bladder {Fw 03, pace 67) ^ ^ i n 

togethei "SMth the lateial walls, conies 
closei to the beak of the cystoscope 0th ei things being equal, 
this should result in gieatei concentiation of light and magnification 
Geneially, however these advantages aie moie than neutialized bv 
the altered conditions of the mucosa and the vesical medium the 


resultant being that visibihtv is impaiied , but in favouiable ciicum- 
stanccs especiallv vheie the iippei segment is healthy an impioved 
^ lev IS obtained AVhcne\'ei the bladdei cavitv is leduced the 
inipoitance of keeping the air bubble as small as possible is gicath 
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enhanced a large bubble in a small bladder mas obscure and distoit 
the sshole sault 

TrahectdaUon and Dairticula — Chapter X 

VcuTi-, Sub SCUTE, svd Curovic CvbTiTis 

It IS not ])roposcd to describe separateh the cs stoscopic clianges 
obsersed in acute subacute and chronic csstitis llicse can to a 
siiflicicnt extent, be surmised from the foregoing description, and in 
aii> giscn instance the patient’s histor> and progress a\iU assist m 
correct classification The c\ stoscopic features indeed, though gener 
alls reliable are not an infallible guide to the catcgorc in nhich 
am given example should be included Thus mans protracted and 
resistant eases uhich from their behaviour should be ranked as 
chronic exhibit extreme degrees of livperaimia cedema and other 
inflammatorv changes simulating acute cvstitis These subjects not 
infrequentlv show less evidence of discomfort than the intravcsual 
appeirances would portend On the other liand cases in winch the 
historv is recent the onset sudden and the vesical distress severe 
mav show vesical lesions which arc insignificant in comparison with 
the sjmptoms, and might, if judged b> the c\ stoscopic appearantes 
done be r inked as subacute As simil vr pictures tlurefore mav be 
found in dissimilir tvpes of the disease it is better to avoid particii 
Hrization of the individual traits of icute subacute and clironic 
cjstitis and in placing a case in its correct class to rclv on a general 
survey ot its combined clinical and stoscopic features rather than 
to depend on the latter alone 

II CYSTITIS DUE TO THE BACILLUS COLI COYIMUKIS 
This IS a distinctive unnarv disease running i ehaiacteristic 
course and recognizable m most instances without cvstoscopv The 
following brief outline of its mam features in the acute phase is inserted 
to assist m tile recognition of the disease apart from cvstoscopv as 
that examination is best avoided {see page 70) 

The onset is eommonlv icute and there maj be fm er Occasion 
allj this is preceded bv some derangement of the ahmentarv canal 
which is often slight and probablv unassociatcd m the patients mind 
with Ills unnarv trouble until it is inquired ibout bv the surgeon 
lollowing the febrile onset frequent uid urgent micturition and 
straiigiirv nuke thur appearaiuc and iccordmg to the seventv of 
the ittaok there mav or nnv not be terminal lixnntiina Join pain 
and tenderness and (ontimntion of tJie fevtr The patient jiresents 
the usual febrile svndrome turred tongue anorexia, constipation etc 
I \ animation of the urine will show pus f ommg it first from the 
J idnev it sinks to the bottom of the specimen glass as a vcliowisii 
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cieamy deposit It is slightl}^ viscid in consistency and moves but 
sluggishty when the glass is tilted When the bladder becomes 
involved in the inflammatoiv process, mucus is found in the uime 
so that the deposit becomes billowj^ and flocculent The mine has 
a peculiai smell which has been likened to that of stale fish In the 
absence of alkalinization hy diugs, it is acid Cohfoim bacilli are 
found with the micioscope, and on cultuie a puie gioAvth of the 
bacillus is obtained 

When the case piesents such oi similar featuies a hjematogenous 
infection of the uiinaiy tiact Avith the B coli communis may be confi- 
dently diagnosed. Does cystoscopy advance the diagnosis oi do moie 
than coiioboiate what is aliead)^ known ^ My piactice is to avoid 
it m such ciicumstances as little oi no assistance in diagnosis and 
no indications for treatment aie to be obtained by it, and no 
complications calling foi modification of the piognosis or line of action 
aie likely to be found, at any late in the eail}^ stages with which we 
aie at present concerned Occasionally, howevei, it is necessaiy to 
investigate such a bladder, and the appeal ance piesented is that of 
acute geneiahzed cystitis The cystoscopic changes vaiy with the 
acuteness of the infection, but aie usually shghtei than the bladder 
symptoms would lead one to expect Appaientl}^ the accompanying 
pyeloiiephiitis and uieteiitis augment the vesical iiiitability The 
most seveie giades of hypeicTinia aic laiely seen, and the vaiious 
aiteiial twig sj'^stems do not lose then identity, oi become lost m a 
diffusel)^ leddcned bladdei wall 

The pus, being finel}^ paiticulate and easily Avashed aA^a)^ is 
genciallj^ completelj’^ lemoA’^ed m the bladdei piepaiation, and as 
that from the kidney is insufficient to soil the organ again quickly 
theie is little oi no pus obseived in the bladdei In any case no 
laigc adlieient muco])uiulent sloughs aie seen, noi, as the B colt 
communis does not split uica, is any phosphatic deposit found 
Uieteiic meatoscopy is undei taken to confirm the lenal oiigin of 
the disease and to decide which kidney is iinmh^ed {see page 324) 

When the cystitis is not of lenal oiigin theie amII, of couise, 
be no mcatal change othei than that common to the A^hoIe of tlie 
mucosa Occasionallj" concentiation of oedema oA^ei the piostate 
and lound the uiethial opening may indicate the mode ol access of 
the oiganism to the bladdei, though this is by no means constant, 
and its absence does not exclude ascending infection 

Chronic Cystitis. — Cluonic C 3 'stitis due to the B cob is vciy 
common Hcic again the changes aie less maiked tlian Avould be 
anticipated fiom the Axsical sjnnptoms Vaiious degiecs of A'asculai 
dilatation and snelliiig of the mucosa aie found, and occasionally 
AMdcspiead bullous erdema is seen {see i^age 83) When the disease is 
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of icml origin the nrctcric manifest itions mn\ be slight but nt 
other times the ureter Ins a dull red colour or shows o\idenc<s 
of ehromc induration and pcihaps epithelial prolifer ition {Plate 
\IJ C page 30S) 

HI roNonmKFVL c\STms 

^^lth the modern antibiotic trcitnient of urethritis gonorrha d 
csstitis alw i\s nre will probiliK cntircls disappear ^uitc ind 
subacute urcthritn interdict c\stostoj>\ and for this reason the 
bliddcr usudK escapes ts-plontion when sMiiptoms of csstitis 
supcr\enc in the course of an ittuk of gonorrho i Discretion 
should be exercised in miking the diagnosis ot csstitis during the 
course of tins disc ise, for posterior nrctlintis often prodmes s\in 
ptoms which closcls mimic those ot tsstitis — nameU, ficqucnt md 
urgent micturition, and oct isumalli terminal ha,niituna and fdmle 
disturbance It should lie rcnicnibcrcd tint the bladder is sirs 
rcsistmt to the nicursioii ot tlu gonococcus md is miohcd ni onl\ 
*\ small proportion of ciscs Ihc f\ct tint it tolcritcs treatment 1>\ 
‘grand las age is ciidenee of its resistance as mans gonoiocti must 
therein be washed into its c lMt^ flirct t\pcs of cistitis occiiruiig 
ni this disease require description (1) Csstitis iluc to the goilococi ns 
itself (2) C\ stitis due to secondare org uusnis w Inch b l^ c contain 
mated the original nrcthrd infection and (3) C\stitis that is the 
consequence of late complications such as stricture i hronic prostatitis 
and so on 

Of these groups the second ma\ be an acute, a subacute, or a 
chrome process but gcncralK tends to r< solution It has no special 
features The third group will be found dealt with m the appro 
prnte sections Cvstitis due to the {gonococcus itself ma% take one 
of se\erd forms and ma\ be classified is (1) Acute (2) Chronic 
I Acute —Of the icute form the following \arittus ma\ be 
described (n) Cjstitis of the neck {b) C\stitis of the bod\— acute 
h} peracute 

a Cystitis of the Ncrl {Cystitis Colh GonorrJwicn) — ^This occurs 
during the stage ot acute posterior urethritis and should be regarded 
IS an area of aascular engorgement abutting on that acute process 
It IS not a true mfectue csstitis To the csstoscopi the ccrMcal 
mucosa ippiars to be thrown into folds It mas be intcnselv con 
gested and bleed frecl> as the result of instrumentation The 
remainder of tlie bladder is healths or pcrlnps shghth lijptrxmic 
owing to the neighbouring irritation 

b Cystitis of the Body {Cyshiis Corporis Gonorrhoica) — This is 
much less common It is peculiar in that it in\ ol\ es isolated islands 
of the lesical wiiU leasing mtenenmg areas of healths mucosa 
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The bladdei is theiefore niaibled or mottled Avith zones of cystitis, 
and these tend to affect the roof lather than the base Both these 
facts distinguish it from other foims of cystitis. The affected aieas 
show a strong disposition to bleed (haemonhagic C3^stitis) 

The liypei acute vaiiet)^ is most commonly seen in the course ot 
the subacute oi cluonic phase of the uiethiitis, and neglected and 
untieated cases aie the most often attacked The uiethial infection 
is liable to be masked and oveilooked owing to the vesical pus and 
stianguiy, so that the diagnosis may fiist be made with the cystoscope 
The disease luns a seveie coiuse and may teiminate fatally as the 
lesult of lenal infection The essential featuies conespond to those oi 
the last described vaiiet}" The isolated aieas Jiave, howevci, become 
confluent, and the whole bladdei is affected, though the disease pie- 
dominates m the nppei zone The bladdei capacit}^ is signally dimin- 
ished, 3 oz oi less being all that it Mill tolerate, and any attempt to 
increase the distension immediatel}'" excites hcemonhage The tendency 
to bleed is pionounced, and nunieious ecchjunotic spots may generally 
be observed on the paiietes and especially on the roof Adherent 
sloughs and precipitation of phosphates are little marked, as the cj^stitis 
occurs Muth an acid uiine The ureters are easih^ identified in spite 
of the intense engoigement and SMTllmg and the decrease in bladder 
capacity 

This vaiiety of gonorrhoeal cj^'stitis simulates the late stages of 
the tuberculous bladder more closely than does an}^ other type of 
C 5 ^stitis, its small size, intense irritability, and pi oneness to bleed, 
together Muth the large amount of pus contained in an acid mine, all 
suggest a tubeicnlous origin, but the cystoscopic findings — namely, 
the absence of ulceration, the implication of the roof rather tlrair the 
base, the ease Muth which the ureters are discovered, tire results ot 
meter 1C catheterization and renal function tests — combined Muth the 
failure to find the tubercle bacillus or the discover}'' of the gonococcus, 
serve to distinguish the two 

2. Chronic. — Chronic gonococcal cystitis is a milder variant of 
the conditions above described, the mosaic-like appearance still persist- 
ing Clarion and Heitz-Boyei state that this foim often produces 
polypoid granulations, the occurrence of which is but little knorvn 
They exist as mushroom-shaped elevations, M^ith smooth, lounded, 
club-shaped summits and a pedicle Minch is almost as large as the 
summit Their colour is broM^nislr or violet, and therefore daikei 
than that of true polvpi The combination of a polypoid mass 
and h<x'moiihage Mill naturally suggest a neoplasm, but one shoulc 
be put on one's guard b}^ the multiplicity and the apical situation o 
the lesions, and by their deeper colour, Mhilst the beneficial effects o 
vesical lavage Mitlr siher nitrate Mill substantiate the diagnosis 
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I\ IBVCTERUL P\um\ 

\Mut( blood cells tsc'ipt into the urmc m certain disciscd stitcs 
of the tract c^cn >\hen infection cm be ruled out Amon^jst other 
causes nea\ growths stones and nephritis ina\ be mentioned 
Again in the ch mg out stages of n knon n b ictcn il mfcction it iim 
be ditricult or impossible to demonstrate the orginisms and this is 
true also in some cases s\hen the microbe is controlled b\ antiseptics 
or bacteriostatics \Micn organisms arc not discos crablc in i t isi 
of psnria tuberculosis springs cirh to the mind 

’When these sarious jiossihle causes of a sterile pxuria ha\c 
been clmnnatctl there remains a group of eises to which the name 
‘ true infcctis e abacterial p\ una ’ Ins been gi\ en In 1 homas 'Moore 
This group appears to constitute a spccifie elimcal ciitits Mam 
of the patients arc male adults but fern vies arc not immune 1 he 
third fourth and fifth tlccadcs arc espccnlU liable to the disease 
Tht complaint is of unnars frequence and p un d\ sun i and liTm i 
turn, and these semptonis become sere see ere Ihc bladder at 
mstoscope presents most of the clnraetcristics of a see ere cestitis — 
Inpcra!nua ecchemoscs and oct isionalle ulceration etc It bt comes 
contracted and intolerant In f ict the s\ niptoms nun li resemble 
those of unnare tuberculosis for which it Ins nnne times been 
mistaken and the resemblance is aceentu itcd b\ the absence of 
demonstrable orgamsms Flic cNstoseopie jucture howescr distm 
guishes bctuccn the two diseases llic mnamimtion ma\ he 
confined to the lower urinare trict bladder and perhaps prost \tc 
but m other cases cathetenration of the vircters will discos er pus 
cells in the collected urine and in sonu eases sshcrc ncphrectoms 
has been done on the assumption that the condition was tuberculous 
the pehes and ureters base been found inflamed and swollen 
Intros tnous peclograms mas show ureteric dilatation 

File disease is quite uninfluenced b^ the usual urmars antiseptics 
but Melds almost immedntch to ncoarsphenamme {0 2 to 0 3 g 
being gi\en wcckl\ for four weeks) XAB or other arsenicals 
which appear to act specificalU 

Tlie cause of the disease is unknown though it ma> ultimately 
pro\e to be due to a filter passing Mrus The fact tint other yiruses 
arc uninfluenced bv the arsenicals seems to be a point against this 
yiew The prognosis is good owing to the spectacular response to 
the arsenic ils 

\ RARE FORMS OF CYSTITIS 

C}i>tuis Folhcularib is a rare bladder lesion Lymph follicles 
huig close beneath the cpitlielium arc responsible for ‘ discrete 
nodules of \ar\ing size particularlj over the trigone and base 
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3. Simple Cystitis. — Ulceiation is laielj^ pioduced by simple 
cystitis if the desquamation described on page 81 is excluded 
Occasionalljs howevei, in B coli infection of the bladdei a loimd or 
oval ulcer of small size is observed, having a slightly excavated base 
and margins vhicli aie undermined It is usually single, but may be 
multiple Ulceiation occuis also in typhoid fever, the lesions having 
chaiacters similar to those seen in the intestine 

4. Solitary Ulcer. — This was first desciibed by Fenwick (1896) 

It IS very rarely seen Its site of election is the trigone, though it 
has been observed further back It is generally deep and ciatei-like 
and its base is covered with a slough Its margins are raised, clean- 
cut, or undeimined, and it is suiiounded b}^ a h3q3eia3mic areola Its 
evolution is slow Fenwick in his classical description recognized 
thiee stages m its evolution (a) The simple ulcer, the lemaindei of 
the bladder being healthy , (Z?) Ulceration associated with C3^stitis 

and incrustation , (c) Infiltration of the muscular coat with vesical 
contraction Occasional^ a contact ulcer forms on the opposing wall 
of the bladder Fenwick regarded the condition as amenable to 
ajDpropiiate tieatment 

Ulceis having characteristics sinnlai to those described above 
were not uncommonl3^ seen in the old da3"s prior to the introduction 
of the modern cold c3^stoscopic lamp, and owed then existence to the 
burns pioduced on the mucosa b3^ its predecessor, the hot carbon 
filament lamp 

5. ^ Hunner’s Ulcer ’ (83^003^5 — ‘ C3^stitis parench3nnatosa ’ 

(Nitze), ‘ panmural C3’'stitis ’ (Stevens), ‘ submucous fibrosis ’) — 
This is an important, though not ver3^ common condition and appeals 
to be a definite jDathological entit3^ to which perhaps sufficient atten- 
tion IS not paid in this counti3^ It was well known to Nitze, whose 
admirable description of it embodied most of the facts available cA^en 
at the present da^" regarding its C3’'stoscopic and microscopical appeal - 
ances and its S3anptomatolog3^ {LeJubuch de) Kystosltopie, 2nd edition, 
p 207) The disease was le-described b3^ Ilunner in 1914, and is most 
often referred to b3" his name Paschkis i^egaids this and Fenwick’s 
ulcer as quite different conditions 

The distinctiA^e lesion is an infIammatoi3’' focus Avliich develops 
m the middle layers of the bladdei wall and appears to have its 
beginnings in the submucous coat Papin saA^s that it is a special 
affection of unknown patholog 3 \ Avhich is neither tuberculous, specific 
nor neoplastic and which cannot be accounted for eithei b3^ tiauma- 
tism 01 lesions of the central nervous SA^stem The micioscopic 
fcatuies are those of any small area of inflammation, tlicic being 
Avascular engoigcmcnt thickening of the basement membianc, and 
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round celkd infiltration the htter being is a rule, parhcuhrlj m 
evidence As the focus enlarges it extends on the one hand to the 
muscular coats, ind it ma\ invoUe the perivesical tissues, even giving 
rise to a perforation which has been known to implicate the pelvic 
cellular tissues or pentoneal caviU Adv mcing towards the bladder 
cavitv on the other hand the mflimmatorj arei affects the mucosa 
and produces a centnl ulcer Ulceration is therefore a secondarv 
phenomenon According to the si/e of the inflamniatorv focus, it 
will be seen that it mav remain localized to the submucous area or 
involve anv part or the whole thickness of the bladder 

Two theories are advanced to account for this pathological 
entit) — 

a That it represents an unhealed reniamdei left after an attack 
of acute cjstitis The facts however that few of the subjects give 
a historv of acute cv stitis and that the usual onset is insidious appear 
to bclic this view a view that regards the mucosal intlammation as 
pnmarj and the submucosal condition which is the peculiar fciture 
of tlic disease as secondary and residual 

h Some evidence exists to support the hvpothesis that the foci 
are caused bv blood borne organisms though hen again the proof 
IS lacking Septic foci in the urethra teeth tonsils nose gall 
bladder etc, have been alleged as absorption grounds and attention 
directed to the cure of these has appeired to reict fivouriblv on the 
bladder lesion, somt tunes indeed a relapse of the primar\ lesion 
has been followed bv recrudescence of blidder svmptoms Aleisser 
and Bumpus have grown organisms from the teeth and tonsils of 
affected patients and have experienced some success m reproducing 
sunilar bladder lesions in the lower amm ils Streptococci are appar 
entlv the offending pathogenic organisms This tlioorj of blood 
liornc infection of the deep bladder structures enjo\s v. good measure 
of support at the presuit time It appears espccnllv hkclv that 
urethral sepsis is a site from which aVisorption mav arise A gnnular 
urethritis is frcipicntb associated 

Cystosropic ippcarancc ^ — The ulcer is usuallv though not 
mvnriablv single \i\d its site of election is the vesual dome But 
few line been observed m the periureteric arei and none so far ns 
the writer knows on the trigone itself Ihe margins of the actuil 
ulcer are ill di fined and merge mscnsibb into the surrounding redness 
and adciui \ few ragged sloughs mav be seen on or near the ulcir 
Ihc whole arev of involved hlidder will ijipears no larger than a 
threepennv piece but if operated on excision of such an irci will not 
relieve tlu patients svmptoms The hluldcr capacitv is scvcrclv 
reduced and the organ mu refuse mv thing ibovc 2 07 of lotion 
Attempts to exceed this nKpnrcd maximum cuise mtense pain and arc 
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very liable to give rise to bleeding Nitze, employing an irrigating 
cystoscope, gently over-distended the bladder vhilst the ulcer vas 
under inspection and actually watched the surface of the ulcer tear 
and start to bleed, an observation which accords well vith the patients’ 
statements that if they attempt to retain urine too long they suffer 
from haematuiia This experiment has since then been repeated on 
many occasions by myself and others and I have touched such an ulcer 
vith a uieteiic catheter and have noted how readily it bled 

The lemaining portions of the bladder may be perfectly healthy, 
and this in fact, constitutes the customary picture There is tJien 
little or no sediment m the urine and the microscope reveals only a 
few erythrocytes, an odd leucocyte, and no organisms In such 
patients the slightness of the deposit in the urine is in striking contrast 
with the severity of the patients’ discomfort (Nitze) 

In other cases however, the whole of the bladder is inflamed, 
and this has the important disadvantage that it masks the actual 
ulcer Perhaps that was why Hunner christened them ‘elusive 
ulcers ’, a term which has had some vogue The more important 
part of the cystoscopic picture is therefore overlooked, and doubtless 
maii)^ such cases are labelled as simple cystitis The urine in such 
events contains a deposit resulting from the C 3 ^stitis but the sevcntj" 
of the s^^mptoms- should proclaim a lesion more grave than a simple 

C^’StltlS 

Almost all patients are between the ages of 25 and 55, and females 
preponderate — about 5 women to 1 man The onset is insidious and 
at first there are intermissions but eventuallj’ the sjnuptoms become 
seveie Mictuiition is increased in frequency to so gieat a degiee that 
the case forcibly recalls one of urinarj^ tuberculosis the bladder 
incessant^ demanding to be emptied day and night It admirably 
illustrates the distressing effect of bladder ulceration on capacit}" 
(see page 40) Suprapubic and urethral pain are marked and hosma- 
turia IS often observed The menstrual flow causes an exaceibation 
in the severit}’' of all sjmrptoms 

TicaimeiH — Tlunner lays emphasis on the localization and eradi- 
cation of an}" possible source of absorption as the first step in the 
treatment of this disease In practice it rarely proves sufficient and 
firm distension of the bladder under spinal anaesthesia is the next 
procedure to be tried Sometimes it succeeds and it may be repeated 
if necessary This failing, resort must be had to destruction of the 
ulcer eitlier by excision or by fulguration The former has been the 
practice of many surgeons in the recent past but it is at present 
sonievhat under a cloud as there have been some deaths and many 
recurrences (up to 50 per cent — Gilbert Smith) It is simplified in 
some measure because the ulcer usuall}’^ occupies the bladder ^ault, 
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but on the other liTiul tlie shrunken si/e of the mscus and the Hrge 
extent of ANall jn\olvcd — ilwavs greater than that suggested at 
c\stoscop\ — actuall) render the operition one of considerable diiTicults 
Ilunner ittnbutes recurrences after excision to incomplete reinosal 
of the affected area, but rurncss remarks on the difTiculU of seeing 
the extent of the ulcer at operation md the consequent danger of 
leaving affetted bladder wall behind 

In America, where these ulcers appe ir to be much commoner 
than the\ are in Fngland or on the Continent, the modern tendenev 
IS towards treatment b\ pcnirethral fulguration in the first instance 
Recurrences are also common with this line of action but the burning 
can be repeated Gilbert Smith states that with each recurrence 
the number of treatments required to give relief beiomes less’ 
Fulguration should not go deep as the bladder wall is thinner than 
usual and there is some clanger of perforation Also deep fulgura 
tion IS said to be unnccessars and maj produce massive scarring 
^^ost surgeons now reserve resection for those cases in which fulgura 
tion falls \\ bates er the treatment there appears to be a strong 
disposition to recurrence 
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CHAPTER VI 

INTERLUDE ON THE PATHOLOGY OF 
RENAL TUBERCULOSIS ^ 

Not many years ago it was frequently reiteiated in the suigical 
liteiatuie on renal tubereulosis that no solitary instance could be 
pioduced in which a tuberculous focus in the kidney had healed At 
a latei time evidence that tuberculous lesions of the kidney can and 
do heal staited to accumulate and an alteied attitude to the pathology 
of this disease giadually made itself evident Research had been 
piogressing from three standpoints — the post-mortem the clinical, and 
the animal expeiimental This woik will be biiefly leviewed A 
piominent position must be allotted to the woik of Medlar, who was 
a pioneei in the field and who has made important contributions to 
the investigation of post-mortem mateiial and also to the experi- 
mental aspect 

Post-mortem Investigations, — Medlai lan serial sections from the 
kidneys of 30 patients dying from pulmonaiy tubeiculosis In the 
100,000 sections which weie studied 367 definite tubeiculous lesions 
weie found Their distribution was as follows in the cortex (75 
pel cent), medulla (11 pei cent) and coitico-medullarj’^ aieas (13 per 
cent) Scattered thiough the kidnej^s weie also many scais which 
appealed to lesult from the healing of tuberculous foci Sometimes 
(14 subjects) seals and active tuberculous lesions appealed simultane- 
ously at otheis (6 patients) scais weie piesent without active tuber- 
culous foci, whilst m 8 patients tubeiculous lesions Aveie piesent but 
no seals It became desiiable to tiace the genesis of these small 
cicatiices which unfortunately offei no peculiarity wheieby their 
oiigin can be lecognized Medial, having been at pains to exclude 
scais of othei oiigin (atheioma, infaiction, etc ) and having lejected 


The inclusion of a section on the pathology of icnal tuberculosis in a uork 
on C\stoscop\ and Pyelography may, at fust sight, appear curious and perliaps 
calls foi some explanation This is a" disease vhich, to the inquiring mind, presents 
a number of knott\ problems regaiding its mode of infection, course and bcliaMOur, 
pioblcms vhich one cannot start to solve in the absence of an adequate knowledge 
of the rele\ant pathologs The solution of these pioblems gives the urologist deeper 
insight into the meaning of his cystoscopic and py^elographie pictures and iniist 
stiongly’^ influence his attitude to j^rognosis and the indications for treatment, 
vliieh aic largch based on those findings Thus the discussion is not out oi 
])Lue hcic It m.n also deepen some readers’ interest in a fascinating subject 
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ill kulncNS ni ^^hlch CMclcnccs of coiKonutant disc isc ^\e^c found 
showed thit the rfgioiinl chstrihutiou of t\\csc scirs was yiroportiou 
itch ulcnticil with that of the acti\c tiihcrculosis wliuh he had found 
in tlic kidnevs Morco\cr tlicsc seirs were iiuiu times more iiiimer 
ous thin similar sears found in non tuberculous svihjcets lie con 
eluded that the nnjonts vc^ircscntccl healed tuberculous loci In the 
same orgms tuberculous of great \anet\ and of \ ir\ing igc 

were to be found side h\ side suggesting tint showers of tuherclc 
bicilli had descended upon the kidncs it different times Some of 
these were actualK in the process of he ding whilst others showed no 
signs of tloiiig so ind might coneeiv ibi\ In\c gone on to the production 
of the so calleel surgic il tiibcre iilous kidnc\ In none of these ciscs 
hid the reiiil infcetioil been suspected during life and prictienlh ill 
lesions were so snnll as to be iiuisibic to the inked c\e and so would 
hi\ e escipccl obse r\ ation ap irt from in\ sue li p unst iking st irch 
In 1^)21 in m\ estigatioii on similar lines w is e irncd out b\ 
Hobbs of the Cits of I ondon llosjutil for Disciscs of the Chest In 
1000 necropsies he found maeroscopie e\ idc nee of tubereuloiis discisc 
in 10 2 per cent uid m 1 sm illcr umnhcr of eases which he examined 
nilcroseopic ills there s\crc e\ idcnccs of the disc isc m 12 pci cent 
Climcal Ins estigilions — Cithologieil iintenil sshieh comes from 
the post mortem room is open to the usuil criticism that it is obtimed 
from patients with iiU meed diseisc and nns thcrerorc, gist i filst 
picture though the jircsence of hcalcel uul he ilmg lesions e in se ircels 
bt misconstrued ColKteril ssork esamming the prolilcm Irom the 
chnicof aspect is therefore sscleomc and a number of pipers from 
this angle base appeared m the list fess scars lor the sake of 
bresits 1 shall limit ms self to ts\o of the more import mt of these 
papers riionias md Kiiisclla undertook tlic ms cstig ition of the 
urines and unnarj tracts of GOO p itients ssho ssert under suntonum 
treatment for tuberculous lesions other than those of the iinuars or 
genital ipparatus Ihcs injected the unnirs sediment into giiinci 
pigs on SIX different occasions it wcckls inters aU Some of these 
specimens Ind been collected oscr 24 hours md the suiic guinci 
pig w IS used throughout for ans gisen patient It is a startling fict 
tint 38 8 per cent of these patients had urines wlnth were positisc 
at some time though not neccssarilv const mtls so Mans ssho it 
the beginning of treatment showed positive urines it a liter time 
became ncgatisc the mfcetion ipparentls ehing out Inscstigation 
bs ureteric calhctcn/ation showid that hoik kidnojs were mfccteel in 
mans instmces and a considerable proportion tsen of these mitlc a 
complete clinical rccosers 

Inscstigations b> Brown Berber Churchman and otheis rummm 
on simiUr hues mcl gismg tonftrmatots results could be quoted Tf 
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space ^vere available Moie recently Band (1943) has examined 300 
sanatorium patients and has found that over 21 per cent had a bacilluiia 
In 23 per cent of these patients the bacilluna disappeared and the 
patient reeovered In the kidnevs of such patients as died Band 
found minute lesions, mostly of microscopical size, and evidences that 
some of these had healed All of the aboA^e inquiries study infection 
of the urinary tract in pulmonary tuberculosis but an important paper 
by Hams of Toronto is so far as I knoAV, unique in having done a 
like research in cases of bone and joint tuberculosis This im^estiga- 
tion originally dealt AMth adults only, amongst Avhom CAudence of 
renal tubeiculosis Avas discoA^ered in 37 per cent Later it A^as 
extended to include children, of Avhom 13 8 per cent Avere found to 
haA^e tubercle bacilli in the urine These figures are unexpected, 
for renal tuberculosis in an orthopaedic clinic is almost unknown, 
particularly amongst children 

Harris offers as reasons for the discrepancies betAveen the 
clinically CAudent unnai}" tuberculosis and the disease discoA^ered in 
the laboratory (1) the search for disease Avhen there are no mani- 
festations , (2) the use of guinea-pig inoculation m preference to 

microscopical tests , and (3) peisistent re-examination of the urine 
oA^ei long peiiods of time That the last is impoitant is shovn by the 
fact that in elcA^en cases the urine A\as only intermittently positiA^e 

Experimental Methods. — In addition to the clinical reseaicli 
aboA^e described, jMedlar Avith Sasano undertook an experimental 
research Avhich throAvs much light on the problems of urinaiy tubercu- 
losis Sixteen animals A\ere giA^en an intraA^ascular dose of tubercle 
bacilli and at a latei time serial sections 30,000 in numbei Avere cut 
from their kidneys The lesions of the coitex and pyraniido-cortical 
areas Avere sepaiately described and it Avas found that they do not 
behaA^e alike This difference appears to me to be essential to a 
pioper understanding of man}" problems in the pathology of unnaiy 
tuberculosis In the coHcx theie A^as little or no tendency to neciosis 
but, on the contraiy, fibrosis and encapsulation occurred readilv and 
the lesions died out There Avas no extension into the medulla and 
it IS doubtful if either bacilli oi pus cells CA^er reach the urine fioni 
these cortical foci 

The pyi anudo-coH^caJ lesions begin near the arcuate aiteries 
They aie fan-shaped and resemble infarcts The coitical extension 
IS comparatiA-elA" inactiA"e but the medullaiy poitions shov pro- 
nounced necrosis and in all cases leucocA^tes and bacilli aie found 
in the collecting tubules dovn to their opening into the pchis 
IVhateA"er their size Medlar and Sasano found drainage into the 
pehus and it follows that pus and organisms A\ould pass into the luinc 
Tins contiasts Avith the lesions in the cortex m vhich as vc haAC 
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seen there is no connection \Mth the tuhuks and no p itliolopcul 
cells cm escape m the nnne In the one <asc the Usion is shut oft 
from the pelvis in the other there is free tue css Medlar and Sasano 
confirmed this histolo<iual fait hv re inoi illation of the urine into 
another guinei pi" Ihcv took the prci lution of lollccting uritu 
from their inoculated animals and of mjcitiii" it into other pigs Ivvo 
animals which gave negitivc guinci pig tests wen found when their 
kidncvs came to serial section to have tuhcriulous foci in the kidmv 
but in cich instance the focus 1 u in the cmhi mil no coinmunic ition 
with the rend pelvis tonld he made out histologicallv It is evident 
from the freedom of development of these jivr mndo cortic d foci 
that thev arc capiblc of producing the pithologied picture seen m 
the surgical field 

It IS significant tbit simil ir results hive been re u bed hv a 
number of obscrv ers w orking indcpcndcntlv and that w ork on dilTi rent 
aspects (clinic d pathologic d and experimental) of the problem is 
in complete harmonv Moreover this work is accept able for it throws 
light on several prcvioiislv uncxpl lined points mil the solutions ire 
so \pt that thev commend themselves to our judgement In whit 
follows I have assumed the correctness of these views 

Mhv should the kulncv be the one tissue in the hoclv iiunpible 
of overcoming a tuberculous infection'^ I verv other organ and 
tissue has the power to withstand the disease m grexter or less degree 
\\ h\ not the kulncv At first sight ds rich v aseidantv seems to 
implv outstinding resistance \gam the cwmmation of operation 
specimens of tuberculous kidncvs shows numerous places lu which 
a stand is being made against the disease \s CMclcnecd bv areas of 
fibrosis calcification and the like On the h isis of the work above 
quoted we find out that the kulncv s resistance to the tubercle 
bacillus IS high and indeed is probablv greater than that of most other 
tissues that it is infected with great rcgulantv but that its rccovcrv 
for the most part is so complete that until reccntlj^ the resulting 
cicatrices iiavt eluded us 

Renal tuberculosis m itself is a svmptomless discise Me speak 
of Its silence Aeithcr bv pain nor fever nor in anv other w iv 
does it call attention to itself Onlv when the bladder becomes 
involved is the disease announced and for the most part though 
wot alvvavs this is a hte phenomenon occurring with an icUanceel 
renxl lesion It now appears tint most lesions never pass bevond 
tlie microscopical stage lhe\ arc suppressed earlv mil arc rxrelv 
if ever recognized b\ the clinician 

A ■premonitory albuminuria has however been a recognized 
feature of patients who subscquentlv develop renal tuberculosis 
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This prodiomal albuminuiia has nevei been satisfactoiily explained 
Have Ave not now the explanation Does it not lepresent the period 
of invasion and evolution*? It is knovn that it may occur before 
pyuiia shovs itself and it may coiiespond to a coitical lesion If the 
infection is stamped out it will piesumably disappear unexplained 
On the other hand, if the disease progi esses it may persist into the 
jDeiiod of p3mria and bacilluiia 

Speed of Evolution of Renal Tuberculosis* — ^At the present time 
we know little oi nothing about the duration of the pieclinical 
peiiod m lenal tuberculosis As a rule the surgeon encounters the 
case Avhen the focus from which the tubercle“Cair3nng emboli vere 
derived is quiescent or healed ]Man3^ times that focus cannot be 
discoveied, hoAvever painstaking the search The lenal lesion has 
in this event been teamed ‘ 2Drimar3'^ a term which is intended to 
impl3^ that the tubercle bacillus has stolen into the bod3’' leaving no 
maik at its j^ort of entr3^ and has involved no oigan othei than the 
kidne3^ This is almost ceitainl3^ wrong. Man3^ of m3’’ own patients 
show signs of present 01 past tuberculous lesions The3" ma3^ be 
divided into two classes (1) Foci such as those in the lung, intestine, 
and ceitam l3nnph-glands, which positions the bacillus 1 caches rmihoiit 
enteung the hlood-sii earn , and (2) Lesions such as those of bone and 
joint which are necessmily licematogenoiis in origin These groups 
obviousl3’' coirespond to the two categories which have been investi- 
gated by Thomas and Kinsella and b3’^ Hams iespectivel3’' The 
fiist gioup piesents a focus fiom which emboli ma3’" be dislodged into 
the geneial ciiculation, a true primar3^ lesion fiom which the lenal 
infection ma3^ have been derived thiough the blood-stieam The 
second group definitel3^ requires the circulation in the blood-stieam 
of tubercle bacilli and piobabl3" of tuberculous emboli, and it is 
reasonable to suppose — na3^ it would be a matter for surprise if it did 
not happen — that the kidne3^ itself is simultaneous^ implicated 

It IS not unfair to assume that the time when the kidne3’’ involve- 
ment started coi responded to a period of activit3^ of the priniai3' 
disease m the lung or glands or the actual time of origin of the coin- 
cident lesion (bone 01 joint) Some indication mav, theiefoie be 
available of the interval Avhich ma3’’ elapse before the lenal disease 
manifests itself b3^ S3’mptoms, an interval which, as pievioush’’ re- 
marked has given time foi the disease to have advanced a long wa\ 
tovaids the destiuction of the kidne3^ Such intervals can be made 
out in exceptional cases onlv In man3" there is no certain histon and 
an mquiiN into them often constitutes a thankless task In some 
the primal V disease runs a piolonged course or suffeis relapses so that 
the moment of the effective renal invasion cannot be decided Ihe 
picclinical intci\al is jiiobabh" a long one, possibl3" one of many 3Tais. 
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lUtns cites 1 CISC m mUicU there i\as a seiere illness suggesting 
mihari tuberculosis kidnes trouble niinifestmg itself ten sears 
liter I ha\e Incl not a fen patients continuing this prolonged 
eiolution— for instance a south of 18 nho it the age of 8 suffered 
from a tuberculous lup nhich made an excellent rccoieri, Signs 
of imnars tubirculosis first ippcared 10 sears later Of course it 
IS impossible to s i\ tint this bos ’s kidnes u as infected b\ the same 
shoucr of bacilli uhich started the hip and it is idmittcd that there 
mas Inse been other sboovers of batilb at a later or e\en at an tarUcr 
time Ncierthelcss I hasc seen mans similar cases which appeared 
to support the new that the silent period is long and perhaps this 
explains the absence of renal tuberculosis m the orthopedic depart 
ments of our hospitals and the fact that the age of election for this 
disease is carl\ adult life The bone or joint disease is healed before 
the kidnes trouble re\ f ils itself Possibh ilso it explains the absence 
of urinari tuberculosis m childhood an ige of predilection for mans 
Ij pcs of tuberculosis The s\ stcmatic ex imination of urine m an 
orthopadic department and especidU the closei examination b\ 
animil inoculation would probablj prose mstruetuc 

Another deduction ina\ be driwn from these statistics In round 
figurts one third of all cases of pulmonari bom, and joint tiibercii 
losis ha\e been shown in tlu work quoted aboie to base inioliemcnt 
of their unnars apparatus Kut jmlmonari bone and joint tubercii 
losis are common whereas renal tuberculosis (in its advanced surgit il 
variotj) IS rare It follows that most tuberculous foci of the kidiicj 
heal 

Bilateral ami Unilateral Disease — Another feature which has 
alwavs resisted cxpl ination is the prepond cr ince of uilil iteralitj of 
the disease m a surgical pr ictice Probablv amongst clinical material 
there are about 10 per cent of bilateral cases (5 to 13 ptr cent — 
Israel) On this fict has hung the treatment bv nephrectomv 1 veil 
in specimens obtained from the post mortem room in which the discise 
would have had ample opportiinitv of progressing to bilalenhtv 
Ilallc ind Jlotz touml 89 instances of unil itcnl discisc m 111 subjects 
But Medlar amongst lus cxjicnmentil animals found tint in S7 per 
cent the disease w is bilateral and it seems reason iblc to suppose 
tbit 111 hiiniaii pathologc there is a similar primari mcidcnte of 
bilateral infection Thomas and Kinsclla liave indeed shown tint if 
the urine is positive lor tuhcrcnlosis eathctcri7ation will show bilitcril 
infection m 55 5 per cent of eases where is if the jntient dies serial 
scetions iin iriablv show ictive or he ilcd bilaterd lesions On tJic 
Insis of recent work both sides throw oIT the infection in the v ist 
nuijontv of eiscs uul of the remainder one or otlicr knlnei recovers m 
approximate)! 00 per cent Ihc umlitcrd distribution of the discise 
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IS thus true only of the stage which the surgeon encounters and Le 
must regal d the other kidney as having invaiiably been the site of 
a tubeiculous piocess which has been overcome 

Genital Tuberculosis in the Male. — Genital tubeiculosis in the 
male hes outside the subject, but I must briefly refer to one aspect 
of the problem It has always been a matter for debate where the 
first focus of infection vithin the genital tract occurred T^^o 
important schools blame respectively the prostate and the epididymis, 
whilst Young maintains that the seminal vesicle is the site of primal}'' 
involvement None of these structures strikes one as at all a suitable 
recipient for organisms as none has the necessary size or degiee of 
vascularity Have we not now an alternative explanation, not only 
of the site of origin but even of our previous difficulty in its identi- 
fication All the simple inflammations of the genital tract reach it 
from the posterior urethra As examples may be mentioned purulent 
spread following operations, including catheterizations and that in 
gonococcal jDOsteiior urethritis If, as is now asserted, tubeiculous 
nephritis and bacilluiia are common conditions unsuspectedly com- 
plicating tuberculosis elsewhere, is it not moie than probable that 
the genital tract receives its infection from this source by way of the 
posterior urethra and that this infection may spread indifferently 
to an}'' or every part of the genital tree, thus bringing it into line 
witlr the non-specific infections The suggestion of this exjrlanation 
we owe to Hams, and it makes an instant appeal to one’s judgement. 
In support of this view it may be observed that genital tuberculosis 
is not uncommon after the recent removal of an infected kidney, but 
that if satisfactory healing of the urinar}^ tract has been achieved as 
a result of nephrectomy it is very rare for genital tuberculosis to break 
out afresh (Yhldbolz) Again, if the vas is divided and the channel 
of communication is thus severed tuberculous orchitis never follows 
Explanation of the Differences between the Renal Lesion in 
Miliary and in the So-called Surgical Type of Tuberculosis. The 
pathological picture in miliary tuberculosis is vei}^ different fiom 
that vhich for want of a better term we call suigical renal tuber- 
culosis In the mihaiy type the pictuie is well known, numerous snialk 
discrete tubercles being scattered all over the renal parenchyma 

The kidney in surgical renal tuberculosis shows a vei}" variable 
pictuic but whatever its type it presents little in common with the 
miliaiv vanctv It is not intended to describe the diveise macro- 
scopic appearances produced by this disease, but I would recall the 
standard pathological picture in the most usual vanety the so-called 
ulccro-caveinous t} pe It will be remembered that the disease 
attacks one oi moie areas situated in the medulla and often near 
the papilla? Abscesses form which, enlaiging, approach the pehis 
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ind in due time discharge thcmscUcs Icunig n cnit\ lined In 
tuberculous gnnulation tissue Mluch commuiiu ites \Mth tlie pehis 
In a small or more often b\ ii large opening Ih degrees additional 
papille and pNnmids of Malpighi are added and the medul! i in part 
ornholh disappcxrs Icning the renal aspect of the pehis as a ragged 
ulcerated area through nhieh the corlic d tubules must dnin into a 
much altered rend pehis The corte\ ippcirs to be more resist int 
to tuberculous processes and withstands c\c u ition until a later 
time 

If the \cr\ earliest stage of the disease is diseoecrcd in in opera 
tion specimen the lesion is limited cntirch to the medulla and often 
to the tip of a papilli In the litter situation foci show a preference 
for the forni\ cihcis and tnhcrclc bacilli mas be found m these 
niches m abundance When there is c\tcnsi\c disease of the pijullc 
s\ith little msohcnicnt of the pirciicluma the condition Ins been 
referred to as a jirini ir\ open tuberculous psclitis Caulk alhrms 
that if serial sections nrc made m such e iscs the nnjorits will ln\c 
an initial lesion m the renal substance wliilst "Mcdlir has dcmonstritcd 
ulceration of a p ijiill i and in the corresponding medulla a focus which 
seas macroscopic dh in\ isihlc 

Sufhcicnt has been s ud to cmphasi7c the din’crciicc between the 
acute mdiars tspc of the disease mil the chrome t iscous surgic d 
or ulcero casernous \aricts 1 hese dilTerciiccs set a nrc pithological 
proldcni for solution at the time when it was first re di7cd tint tuber 
culosis of the urinars tnct Ind its prinnr\ scat so fir as that tnct 
was concerned within the kldnc^ Mihari tuhcri ulosis w as adnnttcdU 
a blood borne infection But could the chronic c iscatiiig lesion like 
wise be blood borne ind if so wli\ the iinrkcd differences in tspo 
and dicitribution and cspecialh wlu w is one a bil itcral ]irineip ilh 
cortic il condition md the other a uml itcral nicdullar\ lesion 1 he 
differences seemed too great to be comp itiblc with a common route 
of origin and to e\pl im them the hamiatogciious \ icw had to compete 
with a 1\ mphogonoiis theors and a new which still idhcred to the 
possibilit\ of ascending infection The h mpliogenous thcor> is now 
discredited and it is unnecessars to disiuss it 

tscending Infection — Ob\ loush the prim ir\ distribution of the 
disease in the parts of the kidnes nearest to the pehis might hast 
been satisfactonh recounted for bs the ascending tlicors The 
Mew that tuberculosis occurred first m the bladder ancl that it spread 
thence to the kidnc\ recened its quietus about the time that c>sto 
Kopj came into common usage Frequent obsersations then showed 
that tuberculosis of the kidncN could and did for long periods exist 
"ith a healths bladder that m course of time the bladder might 
become ms oh eel and that the first signs of bladder invasion could 
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be seen cystoscoi^ically to take origin aiound the uietenc orifices 
and from there to spread to other sections of the mscus i\Ioreo\ci, 
it was found that if the kidney \\as removed the bladder lesion receded 
oi disappeared The post-mortem room provided confirmation vhen 
tuberculous kidneys were discovered before any vesical disease had 
as yet supervened 

But if the ascending loute is proved not to be the customary 
one it can nevertheless not be entirely excluded as an occasional, 
or at least a possible, method of renal involvement It is nov 
recognized that by implanting tubercle bacilli in the ureter a lenal 
tuberculosis can be produced, and that this can be the more easily 
accomplished if the ureter is subsequently tied But Wildbolz has 
produced the same results by placing tubercle bacilli m the bladder 
and electrically stimulating the ureter in such a manner as to produce 
strong peristalsis and reflux peristalsis The tuberculous bladder is 
exceedingly irritable and hypertonic and is reduced m size It is 
Wildbolz s opinion that excessive contractions of the tuberculous 
bladder m man can be responsible for originating a tuberculous 
pi ocess m a previously healthy kidnej^ and this would appear specially 
liable to occur if the tuberculous bladdei is washed out as a theia- 
peutic measure or is carelessly handled at cystoscopy The writer 
thinks, moreover, that the catheterization of a healthy uretei across 
a tuberculous bladder is a procedure which should not be undertaken 
quite as hghtheartedly as is sometimes done, and that possibly in 
some of those patients whose second kidney shows signs of tuberculosis 
at some time later after a promising nephrectomy the infection may 
have been implanted by the surgeon himself 

II ccmaiogcnous Infection — Reference has alieadj?' been made to 
the difficulty experienced m explaining the differences between the 
miliary « and the chronic varieties of renal tuberculosis For a time 
experimental work directed to the elucidation of this problem com- 
plctelj'^ failed to supply a solution Such woik chiefl}^ took the foim 
of injecting tubercle bacilli into the circulation and studying the 
result on the kidney It invariably produced a lesion which mimicked 
absolutely that of miliar}^ tuberculosis and was bilateral 

Tlie work of Pels Leusden first proved that the hccmatogcnous 
route can pioduce a chionic medullary lesion His impoitant contri- 
bution is so fai as I know, most curiously neglected in the relevant 
Fnghsh hteratuie lie realized that previous investigations failed 
because bacilli in too great number and of too gicat virulence ha 
been used and also probably because animals too sensitive to tubcicii- 
losis liad been employed Using less susceptible animals (goats anc 
dogs), and weak strains of bacilli in restricted quantities Pels Lcusc en 
succeeded e\en at his first venture, in rcjnoducing as a resu t o 
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lntr'x^ nscuhr injection lesions of chronic renal tuberculosis which in 
e%er\ respect simiihtcd those seen in huiinii surgical work He 
said ns i result of this first research I am c on\ meed th it a diffcrc nt 
method and not a difTcrent route of infection is responsible for 
differences in the microscopic appearances ’ This imjiortaut in\esti 
gallon produced the c\pcriniental proof which had hitherto been 
lacking that not onl\ the acute milur\ t\]>c but dso the chronic 
surgicd tape of renal tuberculosis cau result from i hematogenous 
infection It is interesting that a precisely similar observation was 
made bv Koch when working w ith staphi lococci He found rcpcatcdh 
that if small doses of weak st iphv lococci were injected into the blood 
streams of animals the resulting renal ibsccsscs proved to be mcelullin 
in distribution and were often umlatcrd If however the dose was 
large and the organisms virulent the resulting disease w is bilateral 
and the cortex and medulla were cquilK affected 

riic work of Pels I cusden is complcmcntarv to that of Medlar 
and Sasano Taken together thev show how an intr ivascular dose 
of tubercle bacilli affeets the kidnev The jirimirv arrest is m the 
tetnamal arteries — the arcuate glomcrvalar intcvtubular arteries and 
the vasa recta The incidence of infection is liighcst in tin cortex 
but here also the resistance is higla md all or almost all the lesions 
die out unless the dose is excessive Hie cortico nicdullarv and 
meduUarv lesions are nurncncallv fewer but these sites are less 
resistant If therefore the kidnev is overw lie lined hv a large dose 
the picture is th it of nnhara tuberculosis If on the other hand 
the dose is small all cortical lesions die out and also nnn\ most or 
all of the medullarv ones Anv nicdullarv lesion whuh survives 
maj extend and graduallv destrov the kidnev The pathologu al 
picture is that with which we arc familiar in the chronic surgical 
tuberculous kidnev The fact that m most instances the infection 
is overcome accounts for the unilatcralitv of this disease at the time 
at reaches the surgeon 

Does Excretory BaciUiiria Exist ? — Bv exercton bicilhiria is 
understood the tiltrataou through the kidnev of tubercle bacaUa cirrvi 
latmg m the blood there being no tuberculous focus m the kidnev 
itself A multitude of contradictory statements have been made on 
this subject manv of them ill supported bv careful work and therefore 
vetv vancomineing The significance to be attached to the presence 
of tubercle bacilli in the urine hangs on the correct clearing up of tins 
question It is obvious that no authoritative pronunciation can be 
made m anv case where bacilli are found m the urine unless serial 
sections have been made of the whole of both kidnev s It vsas 
for this purpose that Medlar onginallv undertook his investigation 
It is therefore interesting to note that m his experience renal 
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tuberculosis was found histologicallj^ in every animal vliose urine gave 
a positive inoculation The author dra\Ns special attention to one 
animal which had given a positive test and in which only two lesions 
were discoverable one quiescent and the other very active The 
latter lesion was, however, very small and invisible to the naked eye 
Had serial sections not been made ’ writes Medlar, ‘‘ this lesion 
would have been entirely overlooked and Ave would have had a very 
good example of tuberculous bacilluria ’’ In Thomas and Kinsella’s 
investigation vhich has been quoted above it was similarly found 
that positive urinary findings meant a renal lesion, and, moreover, 
this was invariably bilateral 

Harris has approached this question from a different angle 
A neat experiment was suggested to him b}" Professor Klotz The 
sediment from dail}"^ specimens of urine collected from a tuberculous 
subject was injected into a separate gumea-pig each day for ten 
consecutive days Each gumea-pig developed tuberculosis Tubercle 
bacilli were therefore, present in the urine each day The experiment 
was repeated for other patients a proportion of whom gave similar 
results These patients vere however free from urinary symptoms 
and it V as argued that if they had suffered from tuberculous 
baciltemia of such a severe grade there would have been mibary 
tuberculosis. Blood-cultures were, however, free from tubercle bacilli 

It seems to the author that these facts go fai to answer the 
question whether a tuberculous bacilla^mia can exist and that probably 
in the future we shall regard the presence of bacilli in the urine as 
evidence of a focus in the kidney, not necessarily a focus calling for 
surgical interference and not necessarily incapable of healing 

How do these Facts affect the Clinician ? — 

1 It IS obvious that the discovery of evidences of renal tubercu- 
losis m the urinar}^ apparatus of patients suffering from the same 
disease m some other S 3 "stem, if it can be repeated on the large scale, 
presents important problems and possibilities in the field of preventive 
medicine 

2 To the surgeon the problem is but little altered The disease 
with vhich he deals has been brought to light as the result of 
symptoms and is therefore, late and advanced (see page 105) The 
condition is a renal phthisis and it remains true that in this stage 
it is incapable of spontaneous recovery In the absence of contra- 
indications the treatment is nephrectomy 

3, S\mptomless bacilluria vill require thoughtful consideration 
Combined vith an active focus elsevhere it vill probably not call 
for surgical interference Ureteric catheterization function tests and 
pyelography will help to assess its significance 





CUAPIIIi MI 

TUBERCULOSIS OF THE URINARY TRACT 

UriNAii\ tuberculosis js one of the most interesting incl import int 
disposes coming within the pioMiicc of tlic urologist uul its interest 
IS m'unt'iincd not onU p itliologic ilK, ns nlrcnds seen but dso in 
dngnosis nnd trcnlinent In di ignosis the ndvent of ixtretion 
urogrnphs lins eucronthed on tlic field of cs stoscops b\ introducing 
an important addition d method indeed some urologists go so fir 
as to regard it is x self sufiicicnt dternatuc Wbetlur this is u 
correct mcw will be distnsscd later for the present it is enough to 
point out that an cscrction urogram should be obtained and studied 
befaie c\stoscop\ is vrranged as it gi\es important information 
about the state of the urm ir\ tnet which will jiroxe iiualuiblc when 
the case comes to c\stoscop\ B\ iirographs the operator learns a 
great de il of what he wants to know ibout the ease and this sa\cs 
much prchminars hunting m the hi idder ind such ulditional 
information as he needs can be icquired cxpcditioush \ allied at 
its lowest c\crction urographx bis done aw as with the prolonged 
and often multiple csstoscopies which were preMOUsl\ onR too 
common It preicdts c\stoscop\ in inanv other conditions but it 
IS particularlv desirable that it should do so in urinarv tuberculosis 
because the surgeon often finds himself m difiiculties owing to ^cslcal 
irritabiht\ ind intolerance ad\ anced urinarv tuberculosis being one of 
the most difiicult of vll complimts from the c\ stoscopist’s standpoint 
and one in which an\ preceding information, is to be welcomed is 
helping and speeding the ci stoscop\ As not all mil immaton 
diseases of the iinnan tract are immediateU (\stoscoped and other 
wise fulK msestigatcd (pages 70 92) it becomes necessarj to pick out 
earl> those which will probabli prose to be tuberculous The follow 
mg ieatuns m the lustors help to dilTerentiati tuberculous from 
Simple csstitis — 

1 The s\mptoms of cistitis are generalU well marked The 
most distmctue feature about this c\stitis is its insidious onset the 
patient rareh being able to tell with am precision when his symptoms 
started 

2 The progressuc nature of the diseise which is but Jjttle 
influenced b> medical treatment This howeier is sometimes 
masked b> temporars mterniissions m the sjmptoms 
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tuberculosis ^as found histologically in eveiy animal whose urine gave 
a positive inoculation The author dravs special attention to one 
animal which had given a positive test and in which only two lesions 
were discoverable, one quiescent and the other veiy active The 
lattei lesion was however veiy small and imnsible to the naked eye 
' Had seiial sections not been made." wiites Medial. ‘‘ this lesion 
A\ould have been entirelv oveilooked and we vould have had a very 
good example of tuberculous bacilluiia ’ In Thomas and Kinsella’s 
investigation which has been quoted above it was similarly found 
that positive uiinaiy findings meant a renal lesion, and, moreover, 
this was invariabl}' bilateral 

Harris has approached this question from a different angle 
A neat experiment was suggested to him by Piofessor Klotz The 
sediment from daily specimens of mine collected fiom a tubeiculous 
subject was injected into a separate gumea-pig each day for ten 
consecutive days Each gumea-pig developed tubeiculosis Tubercle 
bacilli were, therefore present in the urine each day The experiment 
was repeated for other patients, a proportion of whom gave similai 
results These patients veie. however free fiom urinary symptoms 
and it was argued that if they had suffeied fiom tubeiculous 
bacillaemia of such a severe grade there would have been miliaiv 
tuberculosis. Blood-cultures weie however free from tubercle bacilli 

It seems to the author that these facts go far to ansvei the 
question whethei a tuberculous bacillamiia can exist and that probablv 
in the future we shall regard the piesence of bacilli in the mine as 
evidence of a focus in the kidney not necessarily a focus calling for 
surgical interference and not necessarily incapable of healing 

How do these Facts aficct the Clinician ? — 

1 It IS obvious that the discovery of evidences of renal tubeicu- 
losis in the urinary apparatus of patients suffering from the same 
disease in some other system if it can be repeated on the large scale 
presents important problems and possibilities m the field of preventive 
medicine 

2 To the surgeon the problem is but little alteied The disease 
vith winch he deals has been bi ought to light as the result of 
symptoms and is theiefore late and advanced {see ])age 105) The 
condition is a renal phthisis and it remains true that in this stage 
it is incapable of spontaneous recovery In the absence of contra- 
indications the treatment is nephrectomy 

3. Svmptomless bacilluria vill require thoughtful consideration 
Combined with an active focus elsevhere it will probably not call 
for surgical interference Ureteric catheterization, function tests anc 
pyelography will help to assess its significance 
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TUBEUCULOSIS OF THE URINAL TRACT 

Urin\i\ tuberculosis is one of the most intertstiiirr mul unportnnt 
tlisensts coming ^\lthm the pro\mcc of the urologist nnd its interest 
is ni'wntamcd not onK p itliologic vUs \s alrc ul\ seen but also iii 
diagnosis uul treatment In diagnosis the ad\cnt of excretion 
urognphs has cncroiched on the field of c^stoscop^ In introducing 
an important additional method indeed some urologists go so far 
as to regard it is i self su flic icnt altcrn itn c \\ lictber this is a 
correct Men mil bt discussed liter for the present it is enough to 
point out that in excretion urogram should he obtained and studied 
before csstoscops is arranged as it gi\es inpiortant iiiforniation 
about the stitc of the urmirs tract nhich mil prose mialunlilc nlicn 
the case comes to cxstoscops B\ iirognpln the operator learns a 
great de d of nhat be n Hits to know about tbc cisc iiid Ibis sales 
much preliminan hunting in tbc bladder and such ulditional 
mlormatiou as be needs can be acquired expeditions]! \ allied it 
its lowest, excretion viTOgrapln bis done aw as ssitb the prolonged 
and often multiple csstoscopies sshicb were prcsiousls onls too 
common It precedes isstoscops m mans other conditions but it 
IS particular!! dcsir iblc that it should tlo so in urmarv tuberculosis 
bee luse the surgeon often finds biniself in dinicultics owing to scsical 
irntabihts md intolerance ads anced urm \rs tuberculosis being one of 
the most difiicult of all complaints from the cs stoscopist’s standpoint 
and one in wJuch anj preceding information is to be welcomed as 
helping md speeding the csstoscops As not all inflammaton 
diseases of the unn irj tract are immediatcl> cj stoscoped and other 
wise fulls inscstigated (pages 7b b2) it becomes nectssars to pick out 
earls those s\ Inch s\ ill probably pros e to be tuben ulous The folloss 
mg features in the historj help to difTercntiatc tuberculous from 
Simple CNStitis — 

1 The ssmptoms of csstitis are gencrills well marked The 
most distmctisc feature about this csstitis is its insidious onset the 
patient rarels being able to tell ssith an> precision sshen his ssmptoms 
started 

2 The progrcssise nature of the disease svhicli is but little 
influenced b> medical treatment This bosses er is sometimes 
masked bs temper ir\ intermissions m the sjmptoms 
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3 The age incidence is almost limited to the years between 20 
and 45 

4 The presence of pus in urine which is geneiall}^ acid and is 
sterile on culture I always regard \Mth suspicion a purulent urine 
which is found to be sterile on culture 

5 The presence of other tuberculous lesions, or a family history 
of tubeiculosis 

6 Polyuria, which is best maiked in the early stages. 

Unfortunately it is not ahvays easy to label the condition as 

tuberculous prior to the cystoscopy, and in such circumstances the 
cystoscope may supply the first hint that it is so Whenevei one 
examines a bladder foi C 3 "stitis of unknown origin, and especially 
if the case has run a protracted and resistant course, the possibility 
of the lesion being tuberculous should be borne m mind during the 
preparation and study of the A^esical mucosa 

Ultimatety, of course, the finding of the organism is the essential 
thing and that is a pathological problem In the search for it it is 
customarj^ to use not only stained smears but also guinea-pig inocula- 
tion In the laborator}^ at the Salford Royal Hospital the Ellerman 
and Erhndson (‘ E and E’)'*' method has been emplo 5 ^ed for many 
j^ears It has proved itself extremely reliable and in the vast 
majority of cases gives an accurate result within 24 hours The 
high level of concentration and the reduction of solid material to 
minute proportions makes positive results more numeious and 
negative reports very reliable Acid-fast organisms, other than Koch’s 
bacillus, do not survive the digestion stage and so are excluded So 
much has the ‘ E and E ’ method the writer’s confidence that for 
him guinea-pig inoculation has become almost a thing of the past 
It IS scarce!}^ necessary to draw attention to the valuable saving of 
time as compared with the guinea-pig test The method, which 
appears to be little known, deserves greater attention 


TJie Ellerman and Erhndson test for tubercle bacilli (digestion method) — 

Solutions required Sodium Carbonate 0 6 per cent 
Sodium Hydrate 0 25 per cent 

Into a sterile test-tube pour 5 to 10 c c of deposit from the spun urine to be 
tested 

Add sullieient 0 0 per cent sodium carbonate to three parts fill test-tube 
Shake thoroughly 

Incubate at 37° C for 24 hours Mucus is all absorbed in incubation period 

\fter incubation centnfugalize for 10 to 15 minutes at high speed Pour 
off supernatant fluid 

Add to residue 10 to 15 cc of 0 25 per cent sodium hydrate and bring to 
boiling-point This dissoh es any pus left o^ er from incubation period 

Centnfugalize again for 10 to 15 minutes . 

Pour oil supernatant fluid and prepare a film from remaining deposit iuc 
deposit \mH chicf!^ consist of debris and organisms. 

Stain b\ Ziclil-Neelscn method 
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Pn paralion of the Patient — 

Ana stlusia~C Odd nmcsthesia is more than \isnalh importint 
in the c\Ntoscop% of a tuberculous bliuklcr oiMiig to its si/e and its 
Inbihti to tmpt\ itseU spontaneousU lor earls cises local an-x-s 
thesia mas prose sunicicnt but at i later stape spinal amestliesia is 
more satisfictors tbin am other sarict> as 'b\ coutroUing a wider 
area, cspccidU centres in the lumbar region, it gives the deepest 
relveatiou obtain iblc 

Preparation of the Bladder — Vs with tuberculosis elsewhere the 
damaged mucosa of these tuberculous organs is higbh susceptible to 
second irv sepsis and so cills for the most rigid aseptic ntuil as a 
mixed infection will grcatU aggrivatc the jiaticnt s sufferings 

In lavage, as alrcadv cmpliasi/cd ov crdistcnsion is to be aaoidcd 
as it leads to further reduction in capacitv and to haemorrhage The 
lotion shoukl be injected verv slowl\ and rise m quantiiv In casv 
stages the first wasli being 1 07 the second 2 oz , and so on (page 77) 
The surgeon will note on lus svringc the cjuautitv which tan he safelv 
emplovcd and will limit lus subsequent injections actordinglv 
If haemorrhage occurs it ma\ be disastrous though ns a rule it can 
be controlled bv adrenaline (30 min of the 1 in 1000 solution to one 
pint of bladder lotion) 

I ven when the blidder is \cr> small (‘thimble bladder’) i 
satisfactorv examination mav gencrilK be attained provided it can 
be cleared of pus and ki pt tree from haemorrhage Actuallv reduc 
tion m Size his its compensations m that the walls arc closer to the 
lamp and prism and therefore illumination ind magnihc ition are 
good I have on m inv occasions catlictenzc d both ureters m a 
viscus whose capacitv was less than 3 oz 

Intolerance of the hi idder during preparation md its small 
size, have often been responsible for rousing ones suspicions as to 
the nature of the disease Their degree cannot alwavs be accnratelv 
forecast prior to commencing the prep iration of the bladder for thev 
do not necessanlv run pan pasm with urgenev of micturition in 
fact some patients with distressing diurnal frequenev and nocturia 
wiU vv.t he found to have bladders of normal or almost normal 
cipacit> Nevertheless the severer grades of urgenev will nsualH 
be found m the more profoundlv damaged and diminished bladders 
Earlv ones are for the most part rclativclj easv to prepare and 
examine 

Sometimes in spite of dl skill and patience the examination 
fads The patient should then be put to bed for a week or ten dais 
on a fluid diet and have hot applications to the hjpogastnum md 
perineum Two drachms of cod liver oil three times a dav md 
bladder sedatives should be administered bv mouth At the end of 
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this time cystoscopy should be lepeated undei spinal anaisthesia, 
Avhen it will piobably be found that the bladdei is easiei to deal with 
But this is piecisely the kind of case in which excietion uiogiaphv 
should be lelied on to the exclusion of cystoscopy (page 129), ah^ays 
gi anted that the films give leasonably solid giounds foi confidence 
Object of the Cystoscopic Examination, — The piedominance of 
svmptoms of cystitis which is such a maikcd featuie in this disease, 
was lesponsible foi the view held yeais ago, that the bladdei was the 
piimaiil}^ affected oigan, and that the kidney became secondaiily 
mlected Nov we know that the kidnej" is piimaiilv at fault, that 
almost mvaiiably the disease is unilateial when fiist seen bv the 
suigeon, and that the bladder is affected secondaiily ^Ve know 
also that if, with satisfactoiy findings in the bettei kidney, Ave lemove 
the affected kidney the piognosis Avill be good, both as legaids the 
bladder, Avhich Avill heal, and as regaids the othei kidney vhich is 
not A^eiy likely to shoAv signs of infection latei Until lecentlv, as 
shoAvn in the chapter on pathology, it Avas belicA^ed that AA^hen tlie 
disease shoAved itself m the supposedly healthy kidney it AA^as due 
to infection ascending from the bladder Though this loute of 
infection is not entnely luled out (page 110) aa^c iioaa^ lealize that the 
disease is bilateial fiom the beginning and the focus in the piesumed 
healthy kidne}’' is an oiiginal one Avhich eA^oh^ed more sIoaaIv than 
the one m its neighboui 

These elementaiy statements foieshadoAA^ the data lequiied of 
the cystoscopic examination From them it Avill be seen that the 
suigeon — 

1 jNIust conjiim the diagnosis of tubeiculous mischief by noting 
the cystoscopic appeal ances (In the eA^’ent of this not liaAung been 
suspected up to the piesent, he should be led by the A^esical examina- 
tion to a diagnosis of the same ) Whilst this confiimation rests 
mainly on the intiaA^esical manifestations — aaIucIi aviII be studied 
latci — much useful information may be gained by obserAung the 
behaAUoui of the bladdei during prepaiation 

a Its small size and iriitabihty haA’e alieadA" been icfeiied to 
h The speed at AAdnch the organ aa ashes cleai frequentl}" indicates 
that tlie ]ius piesent m the urine has been deiiA^ed mainly fiom the 
kidney If the bladdei itself is little iiwoh^ed, it aaiII lie possible to 
obtain a clear AA^ash-out after the first tiA'^o oi tliiee attempts 

c The tApe of mine obtained has certain peculiarities It is 
geneialh acid Its appearance is modified by the piesence of tubeicu- 
lous pus, AAliicli has a pale yelloAA^-ochre tint As there is nsiialh a 
comjiaiatiA ely slight admixture of mucus OAAung to the small area of 
A'esical niAolvement, the pus settles quickh" to the bottom of a 
specimen glass as a flat creamy layer AVith no flocculent mucus aboAC 
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It such ‘IS occurs ^\hen the c^&tltls is diffuse The inference is tint 
It is dtnscd from a renal lesion Howes er isolated flocculent masses 
suspended m the urine aboie the deposit or adhering ubiqmtoush 
to the sides of the containing beaker are somewhat characteristic, 
but the\ arc quite different from the billow \ appearance which is 
presented when pus is floating on mucus Tlicse features are masked 
when secondar\ infection supenencs 

2 >lust seek CMclence as to the }i&ncy jynmanhj njTtdfd The 
excretion urogram and the c\stoscop\ both pl\% major tohs m 



Fij ffi — Markt t cnlrifioatiou of a larpc lulierctilous kidnej Nephr rtomj 
r o\ r% (t adifijrap} bj Dn tlarrln j I nter on anl'lntitn}) 


<hsco\crmg which is the diseased organ but csidentc collected 
thnicallN precedes these and should nc\er be neglected Three 
purcK uou uvstrm Rental methods arc einidos ed — 

a Kciu! pilpation In this exmiination it should 1 h remem 
hered tint there is some dinger of mistikmg a h\ pcrtrophied and 
possible tender healths kidncs for tlio disc ascii one In mans 
instimcs the tuberculous orgin is actuallv diiimii^hed ui size A 
rt ih\ \ irgc kidncs is almost cert mils p itliologie il 

b lUctil or saginal cxanimation wlnrcbs the thickened lower 
ureter m\\ be hit 

c Undiogriphs (idditiond to uro^rijihs) wlncli nns show 
disc ISC of the kidncs cspctinlls when eikiritUion Ins otdirrcd (sec 
JtCi and 2 r> pvr iKo 21S pi^e PU) the presence of 
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the opposite kidney, and the existence of tuberculous foci in the lung, 
mediastinum, or retropeiitoneal tissues 

The cystoscopic methods of diagnosis are discussed later 
3 Must examine the coi^diiioii of the opposite Kidney This is 
dealt AMth on page 125 and in Chapter XXI 

BLADDER APPEARANCES IN URINARY TUBERCULOSIS 
The lesions regaided as characteristic of tuberculosis of a mucous 
membrane aie the so-called tubercle and tuberculous ulceration 
111 the bladder the pictuie observed tluough the cvstoscope may or 
may not show these lesions but the diagnosis of urinaiy tuberculosis 
IS not in a typical case made by observing such specific signs An 
actual tubercle is somewhat rare, and tubeiculous ulceration is often 
masked by other pathological changes in the mucosa so that the 
cystoscopic diagnosis is generally ariived at by observing the distri- 
bution and severity of the vesical lesions rather than by their specific 
nature In practice it is found that the bladder picture in vesical 
tubeiculosis is similar to that of other forms of severe cystitis m 
vlnch ulceration and polypoid hypertiophy occur The cystitis is 
limited as a rule to the neighbourhood of one or other of the ureteric 
orifices up to the time that secondary infection AMth pyogenic 
organisms is superadded. Avhen it spreads to the remainder of the 
bladder 

Vesical changes may be absent Before discussing the A’esical 
changes it should be pointed out that a number of cases of renal 
tuberculosis occur m Avhich there is no intraA’esical disease Some 
of these are early cases Avhere the bladder appears to liaA^e resisted 
infection, and some result from ureteric occlusion 

A closed ureter (auto-nephrectomy) in renal tuberculosis occurs 
m about 10 per cent of cases Not only does it shield the bladder 
fiom infection, but it also hinders the diagnosis by excluding pus 
and bacilli from the urine Here again the intraA'enous pyelogram 
will certainly assist by pointing out a dead kidney Investigation 
of the renal function aviII also demonstrate the absence of excretion 
from that side and may lead to a correct diagnosis vhen taken m 
conjunction vith other signs pointing to the development of a pyo- 
nephrosis Occlusion of the ureter is due to sclerosis and is therefore 
a moderately late phenomenon On occasion it is associated vith 
extensive calcification in the kidney and its contents as seen on the 
plain film {Figs 69 235 and 238) Generally some bladder infection 
will have occurred before the closing doAvn of the tube Further A\hen 
sclerosis has occurred to such an extent there vill usually be some 
shortening of the ureter Avhich will give rise to retraction at the meatus 
and deformity of the bladder Therefore it is only m comparatne> 
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rare instances that there is i complete lack of (\stoscopic eaideiice 
^e^c^thelcss a good mana of these cases Mith occluded ureters remain 
undiagnosed until late ^\hilst in some the tuberculous origin (banlh 
being excluded from the urine) is not appreciated though the diagnosis 
of psouepbrosis mas be made 

Ila-matunn mas occur before there is ans scsicvl msolscmcnt 
It IS then renal m origin and mas be the first ss mptom It occurs 
principalis in that tspc of disease sshich eirls affects the renal papilla 
In order to trace it to its inatomical source c>stoscops must be 
performed during an attaek of bleeding It mis esen then be 
ditticult to attribute it to its correct pathological cause though m 
this Upc the bvcilU will probabK bt found abundant l\ in the urine 

Pyuria is also occasionalls oliscrsed before bladder changes hi\o 
supers ened and before am ss mptom has shown itself though as a 
rule it IS preceded or aceomp uued bs frequencs of urination 
ObiiousU if there irc no sMiiptoms psiirn will almost ccrtamls piss 
unnoticed and as the ssmptoms are caused bs distasc in the bladder 
(page 106) pro chnical pus w ill not b( recorded saa e cxceptionalls 
Unless the pus is unusu \IK copious for so earls a stage it w ill esc ape 
detection bs the csstoscope (^cc page *300) Ureteric catheterization 
would Iioweser locate its source 

Early Lesions — 

llypercemia — Us perxmia it the urctenc orifice is the earliest 
\esical sign ol a tuberculous kidne> This of course mas occur in 
ans form of renal irritation and is not patliognomonic of tuberculosis 
It mas be due in part to the irritation of abnormal and infected 
urine and then shows itself as a cone shaped area of redness basing 
its apex at the ureteric orifice and its base towards the meatus 

As time goes on the meatal hspcrumia becomes more esuleiit 
from the continued pissage of iiritating fluid along the urctci 
Infiltration and stiffening of the orifice foUoss and tlic ureteral wall 
is soon imaded bv tubercles It becomes raised abose its usual lescl 
in relation to the bladder wall, and at the s imi time its mobility 
disappears so that w hen an cfllux occurs it is un iccompamed bv the 
characteristic cles ation and contraction and the orifice becomes inert 
and issames a passive rok The efiluxes however at this stage are 
abnormdlv frequent owing to the polvurm vihuh occurs from the 
diseased organ at tins period and also on account of the irritating 
qualities of the urine 

Tubercles —Jt ma> be repeated that though the tubercle and 
tuberculous ulceration are the lesions tv pical of this disease tiiev 
are not frequentlv observed that m fact, the> arc generilh lost 
amongst other lesions vihicli are in uq wav characteristic of the 
complaint 
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Tubercles Avhen seen occur in the first instance near the uieteiic 
orifice winch coi responds to tlxe diseased kidney and often on its verv 
maigiu {Fig 69) Usually they involve the mucosa of the bladder 
pioper rather than that of the tiigone — a fact which would seem to indi- 
cate consideiable lesistance on the part of the lattei stiucture for the 
jet of infected fluid tiavels dovnwaids and invaids over its surface 
They show a piedilection foi the mucosa oveilying and suiiounding 
the inti animal iiietei, wheie their presence is probably accoimted for 
by diiect spiead fiom that infected tube Fiom the Mcinity of the 
meatus the disease tiavels upvaids and invaids tovaids the fundus. 



Fig G9 — EaiK tubeiculous disease of the bladdei 
Ureteric orifice shows minor hj’persemia and a tubercle 
on its hp Othei tubercles nearbj 


vhere it may develop 
fieely Foi some time 
however, it remains lim- 
ited to one side of the 
bladder 

Next in fiequency 
to the above-mentioned 
aieas, tuberculous infec- 
tion involves the summit 
of the organ {Fig 70^ 
Probably this occurs even 
more commonly than has 
been recognized foi tlie 
surgeon’s attention being 
absoibed with the aiea of 
ureteiic involvement, he 
is liable to neglect tlie 
apex of the auscus It 
often repays a search for 
the picture presented 
there is of more lecent 


development and on that account may be more distinctive than the 
one in the neighbourhood of the uretei On occasion I have obtained 
valuable help from an inspection of this area Pilcher leported a 
case in vhich it vas the only one involved, and I too have seen a 
similai occunence The infection of this region is piobabh due 
to tissue contact vhen the viscus is emptv and as micturition 
occuis fiequently the two areas of mucous membrane aie often m 


apposition 

Tuberculosis of the seminal vesicle may spread to the bladder 
and then imolves an area lying immediately behind the meter 
The uretei itself shovs no change until encioachcd upon secondanh 
by the extension of the process Tubeiculosis mav also spiead fiom 
the piostate {see page 281) 
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In the Aer\ curliest stages the tubercle is said to be trinslucent 
but It IS rareU seen in this eondition Later it progresses through 
nhite gre\ and fin dh Tellon as caseation idsances {Plate 71 A) 
It IS surrounded b\ i niiron ring oi congestion quickU fading aua\ 
into the normal healths or perhaps slightU injected \esical mucosa 
Close inspection uith the c\stosoope cm detect the small sesscls 
entering into the formation of these arcolc 

The tubercles are gencralU closel) related to the blood a csscls 
A solitars tubercle mas be perched on a large a essci, or more Ire 
quentU at the junction of tno s esst Is and multiple lesions mas be seen 
like granules situated dong the r unifications of a branching irtcr\ 
Single tubercles are uncommon tbc\ usualls occur in groups 
and these are not uideh disseminated oicr the bladder surf ice 
but are as a rule conhued to a feu circumsciibed areas 



Ulceration — ^The tubercles rupture sooner or later lerMUg m 
area of ulceration similar m extent to that uhich the\ prc\Jousl\ 
coicrcd In the bladder the ulcer has the same ippeannte as 
tuberculous ulceration elscuhcre presenting a shallou cratenform 
ca\it\ uitli undermined m irgins The edges are irrcgultr in out 
line but mi\ be difticult to discern cicarls The base is frequenth 
coicrcd uith slough and tins mas oserhp so as to hide the ulcer 
On the margin of the ulcer at irrcgidir points uul sonic times 
surrounding it completels as i ring ma\ be seen tubercles uhitJi 
have not \ct ruptured but uhich uill shortU do so therebs enlarging 
the irca of ulceration W hen first formed the ulcers ire shallou hut 
as time passes thes increase both in dcjith and m siipcrficn) extent 
and t!ic\ iin\ coalesce uith neighbouring ulcers The principal sites 
arc the immcdute \icuut\ of the urctcnc orifice and the fundus 
litdlou^ a (Icma {Plate I\ D and E) — llie tubcruilous bladder is a 
fuounte place for tlie desdopment of bullous ocdemi Tew bliddcrs 
arc seen in uhich some is not present and it mn he cxtrcincli 
marked It frequenth surrounds ami ma\ entire 1\ huh the urcicnc 
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orifice. Occasionally it protrudes into the bladder cavity like a 
mass of spawn. 

When cystitis is severe it is accompanied by the formation of 
numerous polypoid excrescences {Plate IV F) similar to those described 
on page 85. These often reach from tlie neighbourliood of the ureter 
up into the fundus and may mvolve large areas of the a'iscus 

Late Lesions. — ^Finally, secondary sepsis may be added When 
this unhappy complication has supervened the mucosa becomes 
uniformly reddened swollen and velvety, and may show manv 
oedematous masses It bleeds easily loses its lustre, and reflects 
light badly The bladder diminishes rapidly in capacity and becomes 
moie refractory than ever Indeed it now presents one of the most 
difficult problems vhich the cystoscopist ever encounters and requires 
much tact and judgement in its handhng Unfortunately this is 
a stage at vhich too many patients especially amongst the hospital 

PLATE IT 

A, Four closely set tubercles near a vessel Mucosa pink Xote stippled 
appearance of the membrane B, Tuberculous ulceration on fundus Upper 
margin slightly undermined Tubercles on lower edge and at lower and outer 
margin of ciicle Small slough on base of ulcer C, Xumerous tubercles on a much 
swollen and pleated mucosa D Right ureteric orifice — ulcerated and exca\ated 
Tubercles and purulent slough on margins Bullous oedema below and external 
Cvstitis of moderate severitv E, Tuberculous ulceration Intense c\stitis 
Translucent bullsc F Catheter in ureter correspondmg to health v kidnev C\’stitis 
has spread across and surrounds this orifice Polj’poid swelling, such as mav be 
encountered in anv form of se\ ere cvstitis, is well depicted 


class, reach the surgeon In some instances it undoubtedly dates 
fiom unsterile instrumentation 

Changes aionnd the Uietenc Onfices — The changes occurring at 
the ureteric orifice as a lesult of infection from a tuberculous kidnev 
have aheady in part been described Hyperiemia spelling and 
tubeicle formation have been noted It has been shown that the 
tubeicles affect the lips of the meatus lAlien these ulcerate the 
oiifice assumes a variety of appearances according to the relatne 
parts played by ulceration and oedema If ulceration takes the chief 
role the margins are irregular in outline and appear moth-eaten 
the meatus is open and may be consiiicuous If. hovever oedema 
IS marked the meatus is encroached upon and may be quite closed 
so that great difficulty may be experienced in identifying it In the 
vorst cases the sweliin^ goes hand m hand with the formation of 
polypoid inflammatory masses and then the ureter may be unrecog- 
nizable amongst numerous crypts recesses and other irregularities 

AVhen the tuberculous process is well established in the ureter 
the vails become thick, rigid and pipe-like This is reflected in tie 
appeal ance of the orifice itself, for now. m addition to being ele^atec 
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the mouth is g^iung ngid 'ind motionless Tubercles nre seen on 
its m'lrgm which tniv be hkened to the orifice of i enter rimlK, 
■when the ureter is sclerosing nncl so becoming shortened, the orifice 
IS dragged up towards the hidnes and lies at a higher le\c\ on 
the bladder wall ciusmg the trigone to become distorted It often 
appears to occups the deepest point of a conical recess ind its Ups irt 
no longer elcsatcd is formcrli The term golf hole ureter has 
sei 7 cd the imagination of the profession and is often incorrecth 
applied to the elevated ind gaping cntcrifonn orifice of the middle 
period Its correct ipphcation is to this retneted orifice of the late 
stage The shortening of the ureter is responsible not onU for its 
retraction but also for the straightened ureteric shadow seen so 
eharacteristicallv on the p\ elograms ( J igs 73 and 80) 

When secondarv sepsis occurs it usuallv obhtervtcs all charac 
tenstic features completeU, and brings the second ureteric orifice 
to a common level with tin pnnnnlj affected one the onlv evsto 
scopic appearances presented being those of intense cvstitis insper 
tioii alone ma\ be unable henceforth to decide which is the affected 
kidnev To the cvstoscopist both ureters now appear to have 
changed their position and to lu high on the posterior wall facing 
him an impression which results from the fact tint vihen the radn 
of the bladder dimmish the trigone t ikes little or no part in the 
contraction {sec also page 89 and Fig 67) 

It will be seen from the above description that the cvstoscojnc 
appearances maj be either characteristic or non clnraotenstic In 
the former class he the tubercle and tuberculous ulceration, though 
the latter mav be mimicked closelv hv simple ulceration which of 
course is rare In the latter category he the carl> and the late 
phenomeiid,^ — namclv total absence of change ureteric hjpenMma 
bullous cedema and the manifestations of secondir} infection — ^all 
of which mav occur m other urmarv diseases The distribution and 
seventv of the pathological changes however are suggestive up to 
the time when secondarv contamination reduces all parts of the orgvn 
to I common level However the cvstoscope mav fad m making a 
diagnosis not onlv on this account but also beciuse <ven the 
characteristic lesions arc frcquentlv hidden tubercles mav be lost 
from Mew between folds of cedematous mucosa and ulcers mav be 
covered with sloughs and debris or bleed as the result of mampu 
lation so that clots hide them from view 

DIAC^0SIS OF THE KIDNEl PRBIARaY AFTECTED 
This part of the examination has been revolutionized b\ the 
coming of excretion urogriphj which if carried out prior to 
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cystoscopy, will m a great majority of cases discover vhich kidney is 
the principal or oiity victim Previously such woik devolved entiielj^ 
on the cystoscope and though varying widely from case to case, it 
Avas often extremely difficult, and trying alike for the patient and 
for the suigeon Hoav great is the benefit dern^ed from a previous 
urogiam Avill haidly be appreciated b)^ those Avho haA'^e not liA^ed 
thiough this phase of uiological histoiy When one kidney is known 
to be definitely tuberculous inteiest aviII natuially be centred on the 
opposite organ and the c}^stoscopist aauU merely glance at the 
diseased orifice to remark the extent of the change If the bladder 
disease is still one-sided the actual orifice piobably remains Ausible 
Avith the opposite uretei shoAving little, if an}^, change Catheteriza- 
tion of either aauII be straightforAA^ard At a later stage the affected 
ureter cannot be identified and this, in the most adA^anced instances, 
is tiue also of the second meter The difficulties of catheterization 
of either ureter in these circumstances aie obAUous In the old da)^s 
catheteiization of the diseased ureter AA^as almost obligator}^ Now 
it is less 111 faA^our Foi the moment its technique Avill be described, 
leaAung the question of its desn ability for discussion later 

Catheterization of the diseased uietei may be complicated in 
scA^eial AAa3^s It is often impossible to see an orifice Avhich is hidden 
hy ulceiation, pus, or oedema Where the area of pathological 
change is small and is obAUously coA^eiing the site of the uietei, a 
catheter may sometimes be passed by palpating the suiface of the 
diseased aiea AAutli the tip of the instrument Fiequently it luns 
home at the first or second A^enture Chiomocystoscopy {see page 
424) may be emplo3^ed as a colour indicatoi in the hope that it aviII 
shoAv the position of the orifice, but though A"ei3^ A^aluable m assisting 
the discoA^er3^ of the ureter corresponding to the health3’' kidne3% it 
IS less successful in shoAving that on the diseased side OAving to 
excretion being late and feeble 

Ea^cii after penetration has been accomplished, difficulties ma3'' 
still be encountered The meter ma3^ be strictured, and the catheter 
AAnll then be held up Tuberculosis of the uietei affects the upper 
and lo^^el segments of that tube fiist , the middle section is iiiA’^oh^cd 
later Strictures, theiefoie, occur in the upper and loAver thuds 
of the tube rathei than in the middle EA^eii where the catlietci does 
not pass it AVill sometimes be possible to collect urine, as the stric- 
tuie though impassable to a catheter, ma3^ 3"et be permeable to 
fluids ConAxise]3" the ureter ma3^ be dilated so that uime and pus elect 
to escape into the bladder alongside the catheter rather than througi 
it and little oi nothing aviII be collected Again, cA^en if the catheter 
does pass ficeh it maA’ be blocked bA’' debus Avhich it has collccte 
during 01 subsequent to its passage It is alAva3^s expedient, therefore. 
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to force 1 fc^^ minnns of sterile lotion throufili the lumen 1)\ meins 
of 1 ssringe “is soon ns the instrument is m situ 

E^A3IT^ATI0^ or THE OPPOSITE KIDNE'i 
Ucgirdiiirr tins kuliics we w int to know (u) its funttiouil 
cipncils ‘iiu\ (b) wlicthtr or not it vlso is tiilicrculous 

a Renal Funriion — Its function nn\ he judged h\ chroiuo 
c\stoscojn h\ 111 cMrction nro^im (sri }ujic 12h) or l>% i ithctcr 
izition tomhincd witli i dose of plicnolsiilplionephthidcm {w pigc 
420) or urci (see pipe 120) Chiomocystoscnpi/ (su pi>it V2V) is the 
method fuoured hi tin, iiiithor It stnis not oul\ to tudu itc the 
presence of -x kidnci on th it side hut w ill if the tllhiN is eopions 
be fur c\idcuec tint this kidnc\ will t ^^r^ on the work of the hod% 
Ijiiduc luiport'incc should not he fjiicn to the })cnod of onset of the 
eliuiuntiou of uuh;^a cnruiinc for tins driiiJ is scnsitue to msi^nifi 
emt lesions of the kidiicN ind it is well known th it the second or^in 
in reinl tuberculosis is quite often tcmjioririK ilTccltd h\ some 
degree of sccoiuHrs nephritis Pirtunl ir ittcnlioii shoiilf) therefore, 
be paid to the cojnousncss of the cfllns wlicn it its liciglit t lironio 
ccstoscops giics no infornntion regarding the c\ tolog\ of the urine 
derived from the organ winch is expected to cirrv on after its 
diseiscd luiglibour his gone This m u be of little moment m a 
cbscisc which has no tendenev to he biliteril but it is important in 
renal tuberculosis which c irlv or late in i\ allcct the opposite gland (]i igc 
107) but this defiticncv c m be corrected bv ureteric catbctcn/ation 
h Health of the Opposite Kidney — Ihc (juestion whether the 
opposite kidncv is free from tuhcrcnlous disease is clcirlv of first 
rate importance but is less simple to inswcr thin the former question 
regarding function though i high cap icitv is itself suggestive of a 
healthv kidncv ^\c m i\ seek the inswcr In scjiaritmg the urme 
through ureteric catheterization and stiulvmg its contents or we 
mav relv on an excretion urogram (^rc page 131) flic former should 
be the more searching test but it is open to certain f dJ icics 

VrrUnc Cathdcrtzation —If the carmine test has been cmplo>cd 
the catheter is passed iinmcdiatclv an ailcquate d\c elimination has 
been observed 3 xamiiiation of the siiecimcii collected is made 
espeeiallv for albumin casts leucocvtcs and tubeicle bacilli Albumin 
and casts are often found and do not in themselv ts constitute a contra 
indication to op( ration The> are evidente of the elTcct produced on 
the opposite kidnev bv tin disease in its fellow and generalh ehs 
appear in course of time ifter nephrcctomv 

Pus Cells — A complete absence of pus cells from the urme is 
tantamount to saving that there can be no mnamm itorv trouble, 
when thc> are found and thev arc not at all uncommon thev mav 



126 


CYSTOSCOPY 


come fiom a tubeiculous focus, but the suigeon should not jump 
to the conclusion that this is so for the}^ niaj" equallj^ be non-specific 
in origin Emmett and Biaasch have stressed the value of a pus 
cell count of the urine fiom this kidnej" According to them, vhen 
the spun urine contains not more than thiee pus cells per high-power 
field the likelihood of finding acid-fast bacilli is small Above this 
level the chances “ axe verj^ gieat that inoculation of guinea-pigs 
will reveal the presence of Bactemivi tube) cidosis and, as the 
routine staining of the uiine obtainable b^^ uieteric catheterization 
IS liable to be negative, because of its small quantities, an estimation 
of the number of pus cells is “ highly impoitant as a diagnostic 
procedure ” See also discussion of white blood-cells in urine, page 86 

Tubeicle Bacilli — In all examinations foi bacilli from a ‘ healthy ’ 
kidney there is a manifest fallacy — namely, that in passing through 
a diseased bladder bacilli may be picked up either on the catheter 
itself or in the bladder fluid which enters its lumen The guinea- 
pig test will exaggerate this fallacy much more readily than the 
microscope, leaving m the surgeon’s mind a lurking suspicion that 
he may have found tubeiculosis where it did not exist This 
suspicion IS emphasized by a consideration of the operative results 
in two series of cases published by Morse and Braasch In each 
senes microscopy of the urine and pyelography weie satisfactor}^ 
but in one set the guinea-pig inoculation was positive, in the other 
negative Nevertheless, the operative results were similar, which 
seems to suggest that too much importance can be given to this 
test Some wi iters also think that a reflux of urine up the ureter 
may account for bacilli in a healthy ureter 

An alternative explanation of the good after-history in those 
cases where the guinea-pig test was positive is that the kidne}^ had 
in due couise healed At any rate, whatever the explanation, it 
is evident that the discovery of bacilli in the catheterized specimen 
fiom the supposed healthy kidney is not necessaril}’' a valid leason for 
refusing to remove the more severely damaged partner The work 
of Medlar, Thomas, and Kinsella and others explains and supports 
this statement and pioves that such organisms may come from small 
foci capable of healing {see pages 102-105) It emphasizes that the 
disease is a geneial rather than a local one, and the desn ability of 
sanatorium treatment subsequent to nephrectomy So ve see that, 
even though both sides are infected, one will be found in the majority 
of cases to have passed beyond the stage at which recovery is possib e, 
but not necessarily the other 

The possibility of carrying organisms to a healthy kidne} } 
ureteric catheterization has also to be taken into account {see page 
110) and as a safety measure, ve do not advance the catheter as 
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far as the kidne\ This thnger is swl h\ mam to hm e been dispro\ ed 
Simon (1932) for mstince si\s that the experience of twenU \e'iTS 
has sho^\n it to be ^\ithout foundation Ne\ertheless the present 
uTiter has alwaNS been apprchcnsi\e Retrograde p\elograph\ is 
obMoush more unsafe than simple catheterization and as it rarel\ 
gnes information uliich cannot be acquired b\ other means, it is 
^ailing into dlsfa^ou^ 

Double Catheterization — ^Double catheterization was often under 
taken in the past but is seldom cirried out now 

If catheterized, the quantit\ of urine obtained from the two 
opposite sides is rarel\ identical In an earl\ case the diseased 
organ secretes an abnormal quantlt^ of pale fluid of low specific 
graMtN Later, as destruction ad\ancc& the amount of urine 
diminishes and the pus increases this period false readings are 

liable to be obtained owing to the catheter being plugged The 
diminution of urine obtained from the affected kldne^ is compensated 
b\ an increase from its fellow and this is generalh of low specific 
graMt\ frequenth shghtK albuminous and mas contain h\ aline 
and granular casts 


IIEALLSG OF THE BLADDER 

\\ hen the supplj of infected material is cut short b^ nephrcc 
tom\ the bladder tends to heal Often there is a quite dramatic 
relief of bladder ssmptoms within the first two or three da^s For 
a time howc\cr, the bladder remains h^per■emlc though relatncU 
free from deposit hen the ureter has undergone much retraction 
this persists the trigone being pcrmanentlv as\mmetrical Puckers 
are sometimes obsersed on the aesical wall radiating from the situa 
tion of the ureter and indicating the distortion to which the mscus 
has been subjected OccasionalK actual cicatrices ma\ be seen on 
the \esical wall These follow patches of locilized ulceration and 
present the weak appearance which is characteristic of healed 
tuberculosis elsewhere Sometimes healing ma\ occur at one point 
whilst spread occurs at another a serpiginous ulcer resulting 

Persistence of Bladder Sjaiiptoms — It has been said that bladder 
s\mptoms take as long to disappear after nephrectonn as the\ had 
persisted before operation This rough generalization is useful to 
keep 111 mind but is ne\erthelcss inaccurate \Miere sescre lesions 
ha\e been present and bladder contraction has become well cstab 
lishcd a permanent reduction in its size will remain and is Iargel\ 
due to interstitial change in its w all P\ uria of a esical origin is also 
1 frequent aftermath of the disease espccialK where sccondar\ 
infection has grafted itself on to the tuberculous lesions Contrac 
tion and infeetion ma\ perpetuate bladder sMiiptoms 
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Another cause foi vesical initabilit)^ is tuberculous uleciation 
unassociated with much suriounding cystitis Heitz-Boyei destioycd 
such areas by what in-actically amounts to the high-fiequency cuiient 
(‘ retmcelage ’), taking m at the same time an aiea of suriounding 
tissue After a i^eiiod of reaction and sphacelation the inembiane de- 
taches itself and fresh epithehzation is complete m about one month. 

Patients who have been nephrectomized, and especially those 
who have a seveie giade of cystitis, should be kept under obseivation 
m the Out-patients’ Department so that the opeiative lesults may 
be known When symiDtoms suggest that active disease is still 
present m the tiact uiography and cystoscopy should be advised 
so that the cause of failuie to heal may be ascertained The examina- 
tion occasionally bungs to light bladder lesions which aie quite 
insignificant as compared with the sjanptoms which the}'’ aie pro- 
ducing, and which may be amenable to tieatment by diatheimy 
In two women patients, who after nephrectomy obtained complete 
lelief severe bladdei symptoms leturned in about 18 months 
Cystoscopy showed a healthy urinaiy tiact The tiouble was even- 
tually tiaced to tuberculous disease of the uterus and adnexa and 
the symptoms disappeared after their removal 

PLATE V 

A, Study of ulceiated calix Note lines of tiibeicles ladiatinp to capsule and 
also subcapsular foci (cf Fig 74 a) B, Acute renal tuberculosis ’Dlceration rapid 
Pus Mas fluid and foetid, indicating a mixed infection which accounted foi the 
lapid, destructue piooess (cf Fig 74 c) 

UROGRAPHY IN RENAL TUBERCULOSIS 
Ascending Urogiaphy. — This form of examination, when applied 
to the tuheiculous kidney itself, has never had the full confidence of 
uiologists In the earlj^ days it was legaided as unsafe, but with 
increased caie and a knowledge of its dangeis it was in some measure 
re-instated Now it is again falling increasingly into disuse owing 
to competition fiom descending urography, which almost invaiiabJi^ 
gives a firm lead as to the kidney affected and the extent of its dis- 
ability Wheie othei guidance is clear retrogiade pyelogiaphy will 
not be called into use, but it has a valuable field of application 
in those cases where an eaily focus is as yet untiaced, because of its 
stiongei shadoAvs and more certain delineation 

The principal dangeis of ascending urograph}’’ aie (1) Catheter- 
ization of the ulcerated ureter may be folio v^ed by a reaction , ( ) 
The ulcerated papillse allow easy access of the urographic solution to 
the tubules {see also Chapter XXVI), and in some instances lines on 
the plate may be observed following the course of the tubules aiK 
radiating fiom the situation of the ulcer to the capsule (I apin pom s 
out that it is difficult to estimate the amount of jiressurc icquircc, 
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SO much less thstvirhinjr to the p vticnt As before st tttd it should 
precedt c\stoscop> so that its fuuhitfjs lu in 'ud thit m\ esti},"ition 
Immcdntclj therefore t ctsc is suspected of being one of unnir\ 
tuberculosis im intr'istnons pNclogrTin is irringcd 

1 xcretion urograplu is expected to mcUI data rt girding uhieh 
kidncN IS 'iffocted and should sIionn the function of each kidnc\ 

2 he Diseased K'idncy — This is rev c tied b> changes m morphologs 
(pehie and ureteric) or in its function — probably in both 

‘> 
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1 Changes m the moiX)hology of the diseased oigan and its 
ureter are lesponsible foi modifleations in the urographic sliadow 
which are described below (page 134) 

2 Changes in the junction of the affected kidney Tubeiciilosis 
IS usually well established in the urinary tract before it reveals itself, 
since the frequency of micturition which calls attention to it depends 
mainly on bladder involvement — a somewhat late event {see page 
116) Some impairment of function will, therefore, have developed 
when the patient first comes under observation Weakness or delay 



Fig, 73 — Contracted bladder from case sho^^Il in Fig 71 Note dilated 
atonic right ureter No uretei ic shadow on left 


m excretion will thus in early cases be discernible on the affected 
as compared with the healthy side, and it may amount to complete 
absence of shadow formation m more advanced cases [Fig 71 — 
left kidney) Total failure of visualization is actually observed in 
more than one-third of all patients, and severe grades of functional 
defect in about another third Loss of renal function carries with 
it its own significance to which the surgeon will give due weight 
A great difference between the function of the two sides is more 
convincing than minor differences. If both sides have late and weak 
excretion, it is veiy inauspicious 

At other times the shadow on the affected side is denser than 
that of the healthy kidney owing to the defective diainage of contrast 
fluid which follows the tuberculous invasion of pelvis and uieter 
This feature is illustrated m Fig 72, wheie, in addition to the good 
pelvic and ureteric shadows, the strong image of the renal parenchyma 
IS worthy of remark 

Advanced disease produces greatei renal deformitj^ but at the 
same time gi eater disturbance of renal function. Change in the 
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ureUro pehic outlines mas, therefore exist eseii s\hen not portrayed 
because of SNeak excretion {l tg 71— left kidne\) but in one or other 
or both of these s\a\s the affected organ smU almost nnanabh be 
detected 

Rasasim and d’Agnolo base indcpendentU studied cases of 
unnars tuberculosis, both sMth the indigo carmine test and vith 
excretion pselograpln, and state that in this particular disease the 
results do not run parallel, ishich difference thes attribute to the 
fact that urosclcctan is excreted it the glomerulus and indigo carmine 
bs the tubules 

The Healthy Kidney — ^Thf import int question next arises 
whether in earlj and copious excretion and a normal pehic and 
ureteric outline (Tig 72 — right kidnes) mas be accepted as proving 
the soundnebs of the supposed health^ kidnej If so csstoscopj i\ill 
be coraplcteh discarded i\ith considerable adl antage in some respects 

On this matter there arc at the present time various schools 
of thought \ on I ichtenbcrg is responsible for the statement that 
excretion urograph\, the presence of the pithological bacillus in 
the urmc and satisfactor\ blood retention tests are all tlie findings 
needed This attitude ma\ be taken to represent one extreme, and 
that \ic\\ which idhcres firmh to a full c^stoscopic routine the other 
Between these two extremes arc to be found a inous shades of 
opinion There is no doubt that lerv small foci of tuberculosis can 
exist m a kidne\ without am recognizable alteration either of the 
renal function or of the pels ic contour Those surgeons wlio reh 
entirelj on the p^elogram are willing to accept the risk that such i 
focus tlocs exist and indeed the^ ma;^ be Mudicated in so fir as 
the lesion must of necessits be \ cri small and in the light of modern 
restarch we know that man> such foci disappear (page 107) E\eii 
after eighteen sears ot excretion urograph), the materials for deciding 
whether such a course is justified are not a%ailiblc \ careful studi 
of the long term behai lour of the remaining kidnej is needed to 
determine which is the best metiiod of judging its health To be 
worthy of tlie trust placed in it a pstlographic picture must appear 
carh and with strong concentration Films, how e\er good otherwise 
m which a caiix is missing or indefinite or which arc complicated 
In intestinal gas should be rejected as inadequate and a further set 
of films should be required There is much to be said m faiour of 
adopting this pi in when the c\stoscop\ is rendered particularU 
difficiiH in adiancccl bladder disease and the writer has done so on 
not a few occasions with almost iiuariabl> sitisfactors results 
Dealing next with the consenatiic school winch practises some 
thing appro idling a lull classical routine cistoscopic merhaul the 
dcslrab^ht^ of doing the absolute minimum of cjstoscopic work 
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compatible with acquiring rehable guides to treatment has forced 
itself on our attention at many points in the foregoing discussion 
and cogent arguments against retrograde pyelography of either 
pelvis have also been advanced ProlDably those representing this 
conservative school are now a minority'. 

An intermediate course seems to the writer to be the most 
logical. Ehio-sving the tuberculous nature of the trouble it accepts 
the urograpluc evidence of disease m the prmcipally affected kidne\ 


Fxg 74 — ^Diagram to show (1) Se\eral pimcipal types of renal tuberculosis 

(2) The way they would be repressnted on ascending and descending uro graph v 

(3) Six vaiymg grades and types of ureteric tuberculosis The uixter in <^ach 
instance is appropriate to the kind of renal lesion presented a is dra^^Ti from 
Plate Fa, b from -Fig 75 c from Plate F B and e from-Fi? 76 

a Flcero -cavernous type early (cf Plate F A) Erosion of one pyramid al=o 
a smgle deep -lying focus embedded m the parenchvma at the base of a pyramid and 
liaNung no commumcation with the pelvis ^Middle and lower portions healthy 
On ascending urography would show erosion of the smgle pjTarmd and no other 
lesion 

b, Ulcero-cavemous tvpe — disease more advanced (cf Pty 75} ^fanv large 
ca\nties in each pole which would be ob\nous 'ivith ascending urographv 

c Rapid and destructive lesion (cf Plate F B appearance of which is charac- 
teristic of mixed infection) Pus fimd and fetid CaMties contam little cas:ous 
material and are \ ery accessible to urographic media 

d, >Lxed lesion Tuberculous hydronephrosis abo\e, ulcero-ca\ emou'^ tvpe 
below. Ascending urographv — large cavities easily outlined abo\e, eroded 
p\Tamids below 

e, Mixed t\'pe (cf -Fig 76) Two caMties which are entirely cut oft from th#' 
pelvis and are filled with putty-like caseous debns Three empty ca^ ities are seen 
which communicate with the peUis and which are lined with tuberculous granulation 
tissue These would show with ascending urography if the ureter pro\ ed to be per- 
meable Middle portion of the kidney con\erted into a fibro-fattv mass 

f, Puttj Icidney (rein ma^^'iic, KxUmerc) ^lasse^ of caseous material occupy 
the intervals between the columns of Bertmi Ureter closed Ascending urography 
impossible Lime salts, representing a healing process, are present in greater or kss 
degree m almost all such kidneys, which therefore throw good shadows on a radio- 
graph The kmd of picture shown m Fig 68 nnanably indicates this tvpe of the 
disease 

Descending Pyelography — z Excretion good but a little retarded Erosion 
much less ob\uous than with ascending ptelography and might be o\erlooked 
b, Excretion later and weaker, ca\nties well displayed c and d. Excretion definiteh 
delat ed and feeble but contrast medium lodges in cavities and therefore throws good 
shadow e and f Functionless Xo excretion 

Ureters — a Xo ob\nous anatomical change b, ^Moderate uretero peKic dilata- 
tion c Ureter se\erely ulcerated and dilated Xot thickened or contracted 
d Ureter dilated and thickened e. Thick walls with much pen-uretentis Much 
ulceration of the mucosa Contraction takmg place lower down ‘Shortening 
marked U Ureteric walls \ery thick, lumen filled with caseous dehn'^ abo\c 
Complete obliteration of lumen occurs below the first inch or two 


and gives due weight to the pyelogram of the other side Cystoscop} 
IS not discarded, but the inspection is limited to a quick look round 
the bladder to ratifv the previous indications and an indigo-carniine 
test to confirm the capacity' of the presumed healthy kidncv follo'VMng 
vhich a catheter is passed up the ureter of the ‘good kidney. Tins 
catheter should be of ample size and should not it ma\ be repeated, 
pass beyond the middle third of the ureter lest infection be carried 
to the kidney AMiat is expected of this catheter is discussed on 
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page 125 -where the number of the pus cells in the urine is shown to be 
an important guide to the outlook for tliis kidney and -si here an 
attempt is made to appraise the significance of tubercle bacilli found 
in its urine. 

As a supplement to what has already been said, it may be worth 
pointing out that a totally functionless and disorganized kidney is 
^'alueless as regards excretion and is a steady drain on the general 
health of the patient It ako keeps up a perpetual supply of infec- 
tion to the bladder. So that, even if the 'second kidney is not 



Fi'j 75 — R*>nal tubcrcuJysis tilcero-t-aifnious tup® <4 o 


entuely above suspicion, there can be little to lo^^e. and may be much 
to gain, by remo 5 Tng so grossly dkeased an organ. In practice. 
ho5\ever. nephrectomy will mostly be limited to tho=e case« 55 here 
there are genuine groimds for hoping that the remaining kidney 'nil 
beha5e satisfactorily. 

THE PYELOGRAPHIC PICTURE 

The picture obtained -will 5'ary 55idely 55-ith the stage and icpe 
of the disease. There is no typical or characteristic picture Hacing 
learned the nature of the complaint from preceding examinations 
55 e must interpret the film in the light of our kno 55 lc'di'e o ^ t le 
anatomical t5pes of the disease. I ha5’e attenijitcci to illustrate 
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some of the most clnmctenstic features 
to ■which nre relatctl 1 OS 7o jitul 70 


of the chse'ise m Tig 74 
and Platt V Tliese should 



Ftg 6 — \^^^onct^l find chronic renal twherculosis Alixturt of uWro 
caveriioiia an! p«tt\ \ari tics Th tuitral portion of the orcan is comcrUil 
into a 61 ro fat H mass Urct cr and pelvis ac<. tlucUned vilceratei pv™, 1 Ve ftnl 
contract d (cf Ftj "4 0) * * 
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be most eaiefully studied during the reading of the succeediiifr 
paiagiaplis 

1 In the early stage only a minoi inflammatoiy dilatation of 
the pelvis is observed 

2 In the common ulceio-cavernous form the erosion of the papill,c 
will be outlined as single or multiple, rounded iiiegularities occupying 
the sites of the papillae {Fig 77) These are generally moie oi less 
filled with purulent or putty-like debris, and the admixture of this 
with the solution gives an irregular moth-eaten maigin to their shadow 



Fi'i 77 — Renal tuberculosis Marked Ftl — Right leiial tubeiciioss 

erosion of all calices Instiumcntal iiro- ]S^ote the moth-eaten appeal ance pi csea 

pram by the ulcerated cahccs The meter is 

dilated and atonic Instrumental luoginm 

{Fig 78) When the cavities aie completely occupied by sucli debris 
access will be foi bidden to the solution, so that they will not be outlined 
3 The tuberculous abscess often develops deep m the paienchvma, 
and may communicate with the pelvis by a fiee opening or 
toituous and narrow channeh or may be almost completely shut o 
The pyelogiaphic picture will vary accoidmg to the fieedom of access 
affoided to the solution, to the size and depth of the deformities, to 
the degree to which they are occupied by neciotic debris, and to their 
position and number 

t The tnetc) is invaded early in the disease and undergoes 
changes vliich produce characteristic and pionounced pictures on 




Tiiuitciiosi*' oi Tin iiivci 

iirognpliN \l t\ic pcriot^ tu\)(nWs htc nu uhnj* the musoih 

tureof the iirct(r the tube bteotnes Uoiu( and the nocks iiiul spindles 
of the hcdlh\ nrcicr dtsipiunr Dilatation of the ureter sup<r\eius 
m nnn\ eises and the lumen seen raduJf, rapine dl\ nn^ shoss sixiral 
times its eustonuirs breadth Stune eif the most severe e\iiinpks of 
iiinamimtorv ehlit it ion ever seen nee nr m tuberculous p\eIo uieUntis 
Dilatation is some times pmutuUeel b\ strictures Ihe resuUnif; 
altcrmtinjj eontnetnres and dditvtions (/ i^; are eoarse in their 
dcvelojimcnt constant m their position and e in seareiK be confuse el 



Fij 'll — 1 It i< mil till « ri'Mlosn S \ rc ili1 itntiaii hi il i sriwnti ii 
CjRto I If iiroprutn 

With the deheate md ever eban^nnjj v imtions in t ilibresecn in he dth 
When the ureter bctonies stnetured it mu prove impossible to outline 
the pelvis at ill— bv instrument d urojiraphs because the lluid will 
not pass the strietnre h\ cscrclion uro{,raphv because the kitlncv 
IS functionless In some oases the ureter ihove a stricture is choked 
with putts like tichns whieh (ompictciv (ills and ohstruets not oiiK 
the ureteric hut dso the renal euitics In these cues tlie kuhicv 
IS completelv elest roved anti fim< tionk ss its iiarcnchv ma hem? redneed 
to a shell («t I {g 74 f) liic contents of this so called puttv 
kiclnev arc mvari iblv imprejinatcd with calcnim salts which throw 
1 good an I ehstinetive shiclow unmistakable tor that of mv other 
condition (see 1 igs GS page 117, pajre 391 md 218 p ige 394) 
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Perhaps the most constant late ureteric manifestation is that 
shortening which produces the well-known ‘golf-hole’ ureter. The 
shortened ureter takes the most direct course between the kidney 
and the bladder All the usual sinuous curves are replaced bv a 
straightened shadow The absence of the wide sweep opposite the 
ischial spine is particularly striking, the ureter approaching the 
bladder almost vertically instead of swinging in with an ample curve 
Ftg 80 IS a tracing from an excretion urogram in a case of left renal 
tuberculosis The normal course of the right ureter can be seen, and 



Ftg 80 —Left lenal tuberculosis Tracing from an intravenous uiogram 
There was no secietion by the left kidney though the diaving sho^^s opaque fluid 
in the left ureter This has regurgitated through an incompetent, diseased 
Compel e the line of the healthy, light ureter with that of the diseased and shoi toned 
one The shape of this small bladder, which is quite ditfeient from that of a hcalthv 
bladdei vith a coriespondmg amount of contained fluid, denotes that it is patlio 
logically 1 educed in size and that it is already filled to capacity 

it approaches tlie bladder almost horizontally There was no excretion 
by the left kidne}^ but the bladder contained drug-laden fluid from 
the healthy kidney which regurgitated through the incompetent valve 
and displayed the altered course of the pii^c-like terminal meter The 
small capacity and modified shape of this bladder is likewise evident 
and instructive. The amount of fluid in this bladder is probab y 
about 2 oz A healthy bladder containing only 2 oz would not ha^c 
this globular shape it would be flattened from above dowinvarc s, 
the roof folding down close to the floor {see Fig 63, page 07, anc 
Fig 67, page 90) 



CHAP TER MU 
SYPHILIS OF THE BLADDI-R 

This is i ^er^ rirc condition In 1914 Le\j, Bing nnd Durceux 
^eMe^^ed the literature nnd sho^^ed that cises had ne\er been recorded 
bj am of the leading c\ stoscopists up to that timf including Nitzc, 
Finger Casper Frisch, and /uckerkandl though undoubted examples 
had been obse^^cd b\ others This diseise has ho^\e\er, recei\ed 
increasing attention in recent ^cars 

Historicalh sjplnhs of the bladder falls into three periods (FoA%lcr) 
The first terminated in 1879 \\htn Proksch dlSCo^c^ed 6 cases mIucIi 
he considered authentic nhcre subjects had come to necropss vith 
ulcers perforations or growths of the bladder which prosed to be 
ssphihtic in origin From that period until the end of the centurs 
a few cases were recorded where the diagnosis was made and s\m 
ptoms disappeared under treatment The third period begins in 1900, 
when llatzenauer described the cistoscopic appearances of tertiarj 
sjphilis of the bladder for the first time Most of the recorded cases 
e\en to the present tune haic occurred during this stage probabK 
because the sevents of the s\mptoms dnws attention to the \esical 
lesion whilst the secondary period is generalll s\mptomless In 1909, 
however it was shown that the secondar\ period is not immune but 
onh 9 cases had been reported up to 1918 Becentlj several urologists 
have undertaken routine cjstoscopv on large numbers of svphihtics 
in both the secondarv and tertiary stige and have found distinctive 
lesions associated viith each period Prominent amongst these mav 
be mentioned Chocholka, who invcstigited 705 oases and found lesions 
present in 32 

Symptoms — ^Thesc ma} be epitomized as follows — 

The second irv period is gcnerallv quu scent but there mav be 
ardor unnx ’ in a few cases especialh w ht n the lesions are situated 
near tlie vesical neck Bleeding is slight or absent In the tertiarv 
period the s>niptoms arc scierc uid often quite out of proportion to 
the cvstoscopic findings Ilaimvturia is the most constant manifesta 
tion it is usualU terminal is sudden in onset and profuse but mav 
suddenlv subside Straugurv and tenesmus are gene’-alls well marked 
The cysioscojnc technique is easv m the second stag< but mav be 
difiicult or impossible in the tertian owing to vesical irntabililv or 
to persistent hematuria 
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Cystoscopic Manifestations. — The cystoscopic appearances must 
be separately described foi the secondary and the tertiary periods 
In some measure they resemble those found on other mucous mem- 
branes In the bladder syphilis retains its character as the great 
mutator Its aspects aie very diverse and they may closely simulate 
the lesions of tuberculosis neoplasms, etc Chocholka ^avs that it is 
the polymorphism of vesical syphilis which makes the disease appear 
to be so raie It is uncommon for it to present a picture which can 
be regarded as characteristic 

Secondary Period — In this theie are two lesions — macules 
and ulcers Macules consist of aieas of deep-red engorgement, 
generally superimposed on an already hyperaemic mucosa They are 
occasionally elevated (papules) Fiom 1 to 3 or 4 mm in diameter, 
they elect to overlie the terminals of small arterioles In due course 
they suppuiate and bieak down ^Multiple foci coalesce to form 
ulcers Ulceis are as a rule multiple and quite small, rarely reaching 
the size of a threepenny piece As man}^ as a dozen have been observed 
Their site of election is the bladder base, and especially the ureteric 
and mterureteiic region but the)^ may be found elsevheie Though 
general]}" clustered together, the}^ may be widely disseminated When 
situated near the vesical outlet they give rise to symptoms suggesting 
cystitis They are rounded or oval, but their margin is often inegular, 
slightly elevated and may be thin or infiltrated The base may be 
covered with a whitish slough, or may be exposed and red The 
ulcers are usually suriounded by an area of hyperasmia and oedema 

Tertiary Period — The tertiaiy lesions aie more often encoun- 
tered and show gieatei vaiiety , four principal types mav be 
described (1) CEdema , (2) Gummata , (3) Gummatous ulceration, 


(4) Papillomata (false) 

1 Sivelling of the vesical wall is fairly common and it often takes 
the form of thick coarse, cerebnform folds which are very vascular 


and may be red or violet-coloured They may be found m various 
situations and in one instance were confined to the upper half of the 


bladder (Xilsson) 

2 Gummata occur as spherical elevations of yellowish colour, anc 
show a preference for the uieteric area They aie surrounded b\ a 
narrov ring of hyperaemia and undergo ulceration ISecrosis appears, 
in fact to be an early event and the stage of true unulecrated gummata 
IS onh occasionally seen According to Israel, symptoms do not arise 


till ulceiation has taken place , 

3 Ulcns mav be single but as many as three have been no ec 
They are rounded or oval and may attain the size of a sixpence 
Thcir edges aie jagged infiltrated and mav be consideiablv clc\a e 
The base is u^^ualh whitish or grey in colour and contains the tjpica 



I mi IS oi Till in \nin u 1 H 

‘idhcrent lc^tlu r sloujili It bUids if touched Im«»uhnlics 

of the floor from wlmh Idood loiistanth oo/cs hn\c bttn dcstnlud 
\round the ulcer is an art a of cn^'orRiiuont uul adtiiii in uhiih 
sinuous blood Ncsscls arc umisiialK c\idcnt Perforation into other 
hollou organs uith the formation of tistuK ottasiomlh o<(urs (U^a 
Thruster \N\etb cti ) 

4 rnpiUnmata (fal^i) are \ir\ ran (Itw Ibng) but ucrc found 
on four occasions b\ Chodinika lht\ mas be <iuitc indistinguishable 
from the true mIIous neojdasni exitjit m so far is the\ \ield to anti 
s\phihtie remedies Hue an usualh smootli m surface inijiianted 
dircctK on the iiuunus nicnibr me and art reddish or reddish grc\ 
in colour 11 k\ iiia\ be niuUiple and do not t sited a inonkcN nut in 
S17C Thtir ijijioiraiue souu times dostU siimdates tbit of a mIIus 
coiered careuioma wbith bis undergone uhiritioii Ihcst \nrious 
tertnrx lesions m i\ toesist and are often superimposed on one 
another (\stli) 

Diagnosis — lilt dugiuisis is made b\ the finding of (1) Marked 
ulceration etc m the ahscmt of tuherde bieilh (^) \ jiositiie 
Masscrnnnn and other s\phihtu ciidtiucs and ( t) SptctK ncoicrs 
under aiitisephilitic trcatiiieiit uhen other remedies hn\c proxed 
unax uhng In prutu illx all the eases recorded improxernciit under 
antisxpluhtic treatment x\ as rciuarkahlx r ijud uid complete II enn 
turn gcnerallx subsides after a fexx thus ami cxcntuallx ill lesions 
xanish except where fistula form itinu Ins ottiirrcd 
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Cystoscopic Manifestations. — The cystoscopic appearances nnist 
be sepal ately desciibed foi the secondaiy and the teitiary periods 
In some measure they lesemble those found on other mucous mem- 
branes In the bladdei syphilis letams its chaiacter as the gieat 
imitatoi Its aspects are veiy diveise and they may closely simulate 
the lesions of tuberculosis, neoplasms, etc Chocholka ^aj^s that it is 
the polymorphism of vesical syphilis which makes the disease appeal 
to be so raie It is uncommon for it to present a pictuie which can 
be regarded as characteiistic. 

Secondary Period — In this there are tAvo lesions — macules 
and ulceis Macules consist of aieas of deep-ied engoigement, 
geneially supei imposed on an alieady hypersemic mucosa They are 
occasionally elevated (papules) Fiom 1 to 3 or 4 mm in diameter, 
they elect to overlie the terminals of small aitenoles In due couise 
they suppurate and bieak down Multiple foci coalesce to foim 
ulcers Ulceis aie, as a lule multiple and quite small, raiely i caching 
the size of a threepenny piece As many as a dozen liaA^e been observed 
Then site of election is the bladdei base, and especially the uieteiic 
and inteiuieteiic legion, but they may be found elscAvlieie Though 
generally clusteied togethei, they may be Avidely disseminated When 
situated neai the vesical outlet they gn^e use to symptoms suggesting 
cystitis They are rounded oi oval, but their maigin is often iiregular, 
slightly elevated, and may be thin or mfiltiated The base may be 
coveied with a Avhitish slough, or may be exposed and red The 
ulceis aie usually suriounded by an aiea of hypeicnemia and oedema. 

Teriiary Period — The tertiaiy lesions aie more often encoun- 
tcied and show gieatei vaiiety , foui types may be 

desciibed (1) GEdema , (2) Gummata , (3) Gummatous ulceration, 
(4) Papillomata (false) 

1 Swelling of the vesical wall is fairlj^ common and it often takes 
the foim of thick, coarse, cerebrifoim folds which are A^ery Avascular 
and may be led or Auolet-colouied They may be found m A^aiious 
situations, and in one instance AA^eie confined to the uppei half of the 
bladder (Nilsson) 

2 Gummata occur as spherical elcAmtions of yelloAvish colour, anc 

shoAA^ a prefeience foi the uieteiic area They aie suiiounded bj a 
narioAA nng of hypeisemia and undeigo ulceiation Necrosis appears, 
in fact to be an early CA^ent, and the stage of tiue unulcerated gumma a 
is onh" occasionalh^ seen According to Israel, symptoms do not arise 
till ulceiation has taken place , 

3 Ulceis may be single, but as many as thiee liaA^e been no ec 
ThcA aie lounded oi oA^al, and may attain the size of a 

Then edges aie jagged mfiltiated, and may be consideiabh ^ j 

The base is usualh Avhitish or giey in coloui and contains the a pica 
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adherent wash leather slough It bleeds if touched IrreguHnties 
of the floor from which blood constanth oozes hut been described 
\round the ulcer is m nrea of engorgement and oedem i in whuh 
sinuous bloodvessels nre uuusmlh evident Perforation into other 
hollov\ organs vMth the formation of fistula: occasionallv occurs (Uva 
Thruster \S>eth, etc) 

4 Papillomata (false) are ver\ nre (lew Bmg), but were found 
on four occasions bv C hoeholka Thev m iv be quite indistinguishable 
from the true v illous neoplasm except in so f ir as thev v leld to anti 
svphihtic remedies Thev ire usuilK smooth in surf ice implintcd 
dircLtlv on the mucous membrane and arc reddish or reddish grev 
in colour Thev mav be multiple and do not exceed a monkev nut in 
size Their appearance sometimes closcU simulates that of a v illus 
covered carcinom i which has undergone ulceration These v inous 
tertiarv lesions mav coexist and ire often superimposed on one 
another (\sch) 

Diagnosis —The diagnosis is made bv the finding of (1) ISIarked 
ulceration etc, in the absence of tubercle bacilli (2) A positive 
ttassermann and other svphihtic evidences and (3) Speeds recoverv 
undfr antisv philitic treatment when other remedies have proved 
Unavailing In practicallv all the c ises recorded improvement under 
antisv philitic treatment was remarkablv rapid and complete Haenia 
tuna g< nerallv subsides after a few dav s and ev entuallv all lesions 
Vanish except where fistula formition has occurred 
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CHAPTER IX 

BILHARZIASIS OF THE BLADDER 

Bilharziasis (also called schistosomiasis) is due to a trematode or 
fluke, Schistosoma hcematobiwn, and is a disease which is only seen in 
this country when soldieis or others who have been infected abroad 
return home After the second woild war, during which our nationals 
have been stationed in all parts of the world, it is almost certain that 
occasional patients suffering from this disease will present them- 
selves at home for diagnosis and tieatment Theie are three main 
varieties of bilharzial disease (1) B hcematobia, which attacks the 
genito-urinary apparatus , (2) R mansom, which principally affects 
the intestine but is found m the urinary organs in 4 per cent of cases , 
(3) B japomca, which has a wide distribution in Eastern Asia, 
causing lesions m the intestine and cirrhosis of the liver This 
chapter concerns itself only with the first-mentioned — B hcematobia 
Bilharziasis is endemic in many tiopical countries, but Egypt is 
conspicuous as the principal focus The geographical distribution of 
the disease in that country is, however, unequal The irrigation areas 
round the lower reaches of the Nile aie probably the most severely 
infected places in the world In one village Leiper found that 90 
per cent of the children were infected, ova being present m the urine 
It is computed that at least half the population is affected Ferguson, 
m a long series of necropsies, found bilharziasis in more than 60 per 
cent In women the disease is much less pievalent than in men, 
probabl}^ because the men are exposed to attack by the parasite when 
at their woik, the majority of patients being agricultural labourers 
When the female bladder is attacked by bilharzia it is usually very 
severel}^ affected and almost hopeless to lelieve ’’ (Madden ) The 
building of the laige Nile dams has had the unfoitunate consequence 
of inci easing the incidence of the disease by making irrigation con- 
tinuous instead of intermittent, as previously, and thus extending the 
period of opeiation and widening the distribution of the intermediate 
host (a snail — see latei) Figures showing the extent of the infection 
amongst young people are supplied by K Bey, who, out of a tota 
of 124 children of school age, found 97 infected, and by Wildt, v lo 
discovered 110 out of 120 medical students to be infected 

Bilharziasis is also endemic in most of the lemainder of A nca, 
though here, too, its intensity is variable In the region of Mom lasa 
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Kirlv^ld\ sT\s tint it a eonser\ati\e estinnte 90 per cent of the 

mti\cs ha\c been or ire infected Slidigascir, Anbn Iriq Tran, 
Palestine, Sena Cepriis and the southern shores of Greece some 
areas of South Amcriei and eertain parts of China and Japan are 
also affected in \ ar^ ing degrees 

The life Instore of the treniatode eehich is responsible for the 
disease ims worked out bs the ^\ar Office E\pedition under Lciper 
m 1915 That Commission showed that the parasite has an asexual 
and a sexual phase Ihe former takes place in the luer of a mollusc 
{planorbis) where sporoc’ssts and daughter spo^oc^sts dc\elop I ither 
of these can gi\ e rise to cercano: — Iar\ al structures w Inch the mollusc 
discharges into the stagnant water of ponds canals, etc Cercano 
arc capable of moaement b\ means of a bifid tail and attach them 
sehes to an\ as ulable mammal human or other (definite e host) 
Passing through the unbroken skin, thea reach the hser of the host 
there to dcsclop and differentiate into male and female adult worms 
(sexual phase) These together migrate against the blood stream of the 
mesenteric \ein to the \esical and ureteric radicles The route of 
transference of the worm from the jiortal to the s\stemic circulation 
has hitherto been unknow n but now AI ikar has demonstrated anasto 
moses on the right side between the radicles of the ureter and the creal 
tributaries of the superior mesenteric vein and on the left side between 
the ureteric radic/es and the inferior mesenteric vein The female lavs 
eggs in clumps under the bladder and ureteric mucosa AMien these 
customarv channels become blocked eggs are laid in adjacent parts 
as for instance below the mucosa of the prostatic iiretlira The vesical 
clumps constitute tlie specific lesions as seen through the cvstoscope 
Rupturing into the v csical cav itv the eggs are discharged w ith the urine 
Thev do not however hatch out in urine the osmotic pressure being 
unsuitable but if thej reach fresh warm water that fluid penetrates 
the capsule distends and ruptures it releasing a miracidium Aliracidia 
are motile bodies which seek out a suitable mollusc (planorbis) and 
recommence the life cvcle above described The discover^ of the ova 
and motile miracidn zn the urine of a jiatient establishes the diagnosis 
tvstoscopic Manifestations — hen the ov a are laid m the sub 
mucosa thev cause small areas of oedema and hvpencmia together 
'I n pctechi-c of the overlving mucous membrme and these non 
specific lesions are the earliest ev stoscopic findings Vs the egg clumps 
approach the surface thev become visible bcneatli the mucosa The 
^ppeapnee IS show n in JVfl/e I f E page 152 Small bright whitish 
^ P'lie vellow objects of rounded or oval form and elevating the 

cosa are seen scattered irregularh over the bladder surf ice or 
^us ered together in groups The abov e mentioned area of hvpcr 
persists around them and throws them into relief Bullous 
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oedema is often seen at the stage of invasion and also at a later time. 
At both pel lods it may be severe At cei tain places ill-defined iirenular- 
ities (supeificial ulceis) of the mucosa indicate the spot at vhich ova 
have luptured into the cavity Theie may oi may not be a im<T of 
suriounding inflammation Owing to the situation occupied bv the 
adult woims the ova piedommate around the uieteiic oiifices. though 
any part of the bladdei, including the fundus and anteiior wall niav 
be involved 

The appeal ance of this eaily lesion is characteiistic, and once 
seen is not likely to be mistaken Theie aie only two conditions nith 
which it can be confounded One is the eaily tubeiculous bladdei 
The masses of ova, which aie often spoken of as tubeicles oi pseudo- 
tubeicles. are laigei, brightei, moie numerous, and more disseminated 
than are tiue tubeicles To the uninitiated the ova miaht suffacst 

o oo 

the minute purulent spots observed in cystitis, desciibed on page 87 , 
the latter are iiiegular in size and shape moie granular, duller, sin- 
lounded by moie diffuse vesical hypeia^nna, and can be removed bv 
persistent irrigation Ova or miiacidia found in the mine latify 
the diagnosis 

At a late) time {Plate VI F) the normal vesical mucosa is replaced 
by iiregular areas of leddened mucous membrane from vhich numerous 
ova have escaped, leaving a led, lagged surface, comparable with that 
of granulation tissue Other parts of the mucosa aie palei than usual 
and over large areas theie may be no trace of any blood-vessel (Makar) 
Calcification of the eggs as they he m the submucous jilane and of their 
sui roundings, is common localized areas of the bladder becoming 
flecked with gritty and sometimes brilliant pai tides which produce 
an appearance like sandpaper — the so-called ‘ sandy patches ’ Calcifi- 
cation is actually seen quite early m the disease and is an important 
and specific lesion, but with the passage of time it increases in extent 
and IS largely responsible for — 

1 The pale areas of mucosa ]ust mentioned , 

2 Inelasticity and non-contractibility of the bladder wall in 
advanced cases , 

3 Forming a barricade past which ova cannot escape into the 
bladder cavity — hence the paucity of miracidia in the urine in the late 
stages of the disease , 

4 X-ray shadows, which will be described later 

Agglomerations of bilhaizial eggs and granulation tissue cohere 

to form the bilhaizial ‘ node a structure whose appearance has been 
suitably compared with that of a mushioom, which it resembles in i s 
brownish colour and often in its shape Bilharzial nodes, however, 
are not infrequently red or purplish in colour, and resemble a coc j s 
eomb, a likeness which has often been remarked So long as le 
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disease is actue recentU Uid eggs are to be seen “ Often the surface 
IS studded with softening pseudo tubercles which contrasting with 
the surrounding hspenemia gise a straw berrs appearance Modules 
mas become aggregited together to form the so called bilharzial 
masses (H Slilnes alkcr ) 

C)«Uli8 — ^Sooner or liter the bladder becomes infected and all 
the lesions of csstitis are engrafted upon those of bilharziasis The 
csstitis mas conform to ans of the t\pcs discussed in Chapter ^ It 



be mild but is often of great se\ ents and the w hole w all thick 
«ned and contncted, ma\ be lined with phosphate costred papillo 
roata bilharzial tissue and degenerating masses ot stinking debris 
u oscop\ under such circumstances is impossible ^eslCll fibrosis 
hi * n ^ in inel isticiU and defectis e contract ht\ of the 

^ aider wall which is further aggrasated b\ aar\ing grades ot calcifica 
submucous planes as alreach described KirkikU 
h sa\s a bladder which can be felt per abdomen as a 

a >n m\ opinion ah^ as s carcinomatous ind nes er mcrcU 

* hs pertrophied bilharzial bladder 

Lalc^ Stones are present in about oO per cent of cases ^\ hen 
hilh*^'*'™ stones m i\ be found to has e formed around a nucleus of 
'irzial o\a (Looss and Ruffer) which were probabls Ring ongmalh 

10 
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in a broken piece of bilhaizial papilloma (Madden) The majority 
of stones met ivith in Egypt ha\-e a nucleus of uric acid or oxalate of 
lime, and aie originally begun in an acid urine In 100 operation 
cases 60 contained phosphates, but only 10 yere pure phosphatic 



T'lij 82 — Vertical section throiich B blnrlclcr irifcctfii iO ' 


during the South African war 

thickened '^alls consist largeh of fibro-fatt> tissue 
almost obliterated bj biUiarzial and papillomatous tissue 
appears to separate an upper and a louer caMt^ 


A trnnsMrsr pturn 
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Stones (Madden) In course of time stpsis supers ones and the origin d 
nucleus is ooitcd often deepK h\ pliosplntcs 

Nesv Grosstlis — P ipillounta occur hte nnd often ittiin n Urge 
size As a rule thes Ins e none of the delicacs of the non bilh irznl 
papilloma being for the most part squat and coscred ssith stunted 
\ilh Thes are finn in consistencs ind deep red m colour Alnsses 
of pol>poid inflammators tissue also swU \erv commonK be ohsersed 
and m vs closcls simulate a true papilloma Carcinoma is a common 
lesion and prcsumabls results from long continued irritation It 
closels resembles the ts pcs of cancer seen ap irt from bilh irznl disease, 
the pipilhferoiis s ancts being the most common 82) Sircoim 
IS not s ers rare Afifi states that ipproxmntels 20 per tent of s csic il 
bilharziasis cases iiltimitch tics clop tumours sshicli arc usiialls 
papillomas and circmomas hut are sometimes sarcomas \mongst 
40 malignant bilharzial tumours rerguson found *34 c ircmomns ind 
6 sarcomas Tumours arise at au e irlicr age than is customars ssith 
most malignancies Ogier ^^artl sass that of 130 cases of carcinoma 
of the bladder 22 occurred in patients under 30 s ears and o7 m patients 
betssetn 30 and 40 scars Sorour found a bladder cancer of bilharzi d 
origin in a bos of 15 

Ureteral Hilbarziasis — x\s amongst the pnncqnl sites of egg las mg 
are the pen ureteric parts of the hi ulder it is not surprising to find 
that the terminal fess centimetres of the ureter are frequentK lusolscd 
m the bilharzial process os a being actiialls deposited in the ureteric 
submucosa The higher reaches of the ureter are uniffcttcd except 
in adsanced cases as thes he bcsond the part occupied h\ the p ira 
site The small bore of the ureter is quicklv reduced b\ the aehlition 
of this foreign material and b\ the oedema sshich it excites At a 
later stage sclerosis ncccntu vtes and perpetuatis the obstruction and 
all the customars eliangcs m the proximal urinars orgvns foUoss 
11 hen th( tiact is aseptic simple dilatation ensues but sepsis is common 
and results m ps eloncplintis and psonephtosis II treatment is 
effectise in elestrosing tlic parasite ureteral obstruction mas disappear 
sshen the distension of tbc upper passages tends to recoser 'let m 
mans patients as Ogier Mard sass the obstruction is contmned h\ 
the sclerotic process m the sesical ssall surrounding the ureter In 
such cases the bladder mucosa is pale luel as ascular and the ureteric 
orifices arc rigid and lifeless Radiographs ssill then shoss calcification 
of the terminal ureter {Fig 83) and an excretion urogram ssill shoss 
dilatation of greater or less measure That author thinks tliat if a 
dilator can be introduced through a panendoscope the stricture is more 
amenable than am other Upe of ureteric stricture and he quotes 
Goldschmidt ssho has onls thrice found it necessars to open the 
bladder m order to treat resistant strictures 
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^Tlien 0 \ 3 , aTc oiscoverrd m th? ’iirix:?' <ir:d oladdf:'" 
proved to l>e healtliy hy cystoseonv the ova in;:?t 
ekier from the iireter or rrom the irrethra. Ir the fcrznW ea^e 
iireteric carheterizaiio:! vi]] give rise to iird^ce Keedhic ard srrr-^es^ 
the position of origin: aitemariveiy. an intravenous pveiorram'niav 
show some grade of dilatation. At a later rime hvironenhrosis ard 
ohsrraction to the passage of a catheter wiil oc^rnr. hnt bv this rime 
vesical changes are sure to have made their anorarance. 



years after the original infestation- ** Rarely are any 
in the nrine and the eosinophilia. if any he rresenn ran 
to more than 2 per cent- The diagnosis can ther:X’ 
estabhshed by cysioscopic examination/’ 

o. If the presence of ova or miracidia ha- aireau} 
existence of bilharzial infection cvstoscopv v-fll cfetcranmr 


ova 




riy anionnis 
ve oriy h-: 


exien^- 


distribntion, and ri'pe- ^TheIl a neoplasm is lOiind 
vides a guide to the correct line of action. It is ^ ng 

a map of the legions observed for future reierence, 
on tins map such things as ulcers, sandy pa*c::es ra_t a o— 
other lesions, showing their situation, size- eic. 
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r T^\o or three :\etks -ifter a course of treatment ^\lth t\rtn 
pmetic fouddin or other selected drug c>stoseop\ is again resorted 
to to find out '\\h it results hwc been obtained It ma\ show partial 
or complete resolution of pathological processes Cistoscop-s is a 
much safer standard b\ which to test cure thin the absence of oia 
from the urine the latter being notorioush fillacious Agiin, mam 
poUpoid masses which were suspect is being possible cancerous will 
haac diminished or a unshed under treatment The response demon 
strates their purela granulomatous nature 

d Operatiac cjstoscopa mia be called for to fulguri/e benign 
papillomati to obtain biops\ material {cspcciallj to difTerentiate 
between true tumours and polapoid inflarnmatora tissue) and to 
dilate strictures of the ureter 

Other Complications — Fistula formation to the surf ice espciiallj 
to the perineum, or to other organs is not uncommon The sclerosing 
changes winch accompana such fistul c and the urethral strictures 
which are common m the later stages of the disease ma\ hamper 
cvstoscopa or c\en make it impossible In men the prostate and 
seminal aesicles are often infected and ma\ suppurate In aaomeu 
all the generatiae organs are liable to maohement m inflarnmatora 
or neopKstic lesions 

Radiography should be emploa ed routineh A plain rodwf*roph 
maa show — 

a The presence of calculous disease together with its extent 

b Shadows thrown ba sand\ patches m the bladder These 
areas of calcification are seen m man\ plates and as Ihea he in the 
submucous laser of the bladder, thea maa show thin circul ir or ring 
like shadoaas {Fig 81) 

c Similar calcifications in the lower ureter avhich are occasion alia 
recognizable {Fig 83) 

Excrttion urography should be used to display the condition of 
the upper unnara tree As ureteral sclerosis is usually the result of 
involaement of the termaual ureter the earliest radaologiaal eaidence 
as dilatation of the section immediate] \ aboae this and a short length 
of avitlemng and tortuosita with a normal superjacent ureter is 
characteristic As the contraction becomes more pronounced the 
dilatation spreads upwards and eaentuallj maolacs the pelais The 
grade of paelectasis and of widening and tortuositv of the ureter maj 
eaentualK be sea ere The addition of sepsis tends to increase it 
If treatment is effective in destrovmg the parasite ureteral obstruction 
mav disappear and with it the distension of the upper passages tends 
to recovers 
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CHAPTER X 

TRABECIjTATIO^' XSD DBIERTiaiLl 
TRABECULATIOX 

The normal bladder mucosa is smooth and even An odd muscle 
bundle may elevate its surface here and there, but in general it is 
regular and flat. If the organ is o^'er-distended. or for anv other 
reason the jiatient exjieriences an urgent desire to micturate, a few 
bands may rise on the vrall but they are transitory, some appearing 
as others disappear. Under a nimiber of conchtions these muscular 
ridges become more evident, and the bladder is then said to be 
trabeculated. 

1. Trabeculation due to Hypertrophy. — ^H\’pertrophy resulting 
from obstruction is the chief cause and tlie best examples are seen 
in prostatic enlargement and uretliral stricture. It follows tUat 
trabeculation is more common m men than m women. In the 
latter, however, it is often well marked, the two principal aetiological 
factors bemg c^’stocele and obstruction by fibroids The more 
muscular habit of the male predisposes to the greater development 
of fleshy bands 

2. idiopathic Traheciilation. — Occasionally trabeculation is found 
apart from obstruction or other disease and appears to be idiopatluc 
It is moie conmion in elderly people, though it may be met vdth in 
the yomig. In the latter it is usually found m subjects of inferior 
physique, and both in them and in the old is possibly due to scarcit} 
of intermuscular tissue more than to h^qiertrophy of muscle It is 
therefore apparenx rather than real 

3. Diseases of the Central Nervous System. — Trabeculation occur> 
in certain diseases of the central nen'ous system, but. as it then presents 
special characteristics it vull be dealt with separately (page 151) 

Cystoscopic Appearances. — The following account relate^ 
ticularly to trabeculation seen in h^qiertrophied organs The appear 
ance of the idiopathic vanet\' is siimlar to the slighter mamfe^tatlon5 
here described The absence of obstruction will of lUelf distinguib i 
the two classes ^ 

In the early stage the inesliwork is comparativelv <imple. - ev 
muscle bands course here and there, widely separated b\ una lec a 
areas Intersections are fev and minor bundles aie not oi^erjc^ 
Close inspection vnll generally reveal some fine graining oi tic s ip^ 



tk\.ufcuivtion wn nniinicuiv I")! 

clue to isol itioii of iiuU\ uhnl imiscul \r str vtuls \s the ]\\ jx rtropln 
qchince^ the rctieuHtion becomes closer uul stronper I lie onpmnl 
bumlles merevse \u hre vcUU 'xud hcipht ami numerous sccoiulnrv 
ones spring np between them Ml of them intermix mcxtricibh, 
forming a tomphcatccl litticework {1 m ‘'t) Ihc bands di\ ide 
Hid subdiMclc uid between them 
ire to he seen tlie recesses known 
ns false duerticula The rounded 
prominence ol the ndgccatfhcs th< 
full force of the lamplight and is 
bnghtK lit whilst the intencmnp 
cr\pts are thrown into shade llie 
more proniincnt the clc\ ation, the 
deeper the shadow iii the recess 

lilood icsscls nip their nornul 
course m the submucous tissue irrc 
siiectice of the deielopmtnt of the 
bundles which thee ma\ be seen to 
accompiiii or cross I’erhips thc\ 
arc more numerous than those 
ot the normal bladder as these 
obstructed organs are usualU somewhat livpciciuic When ccstitis 
occurs ot course Ijlood \ cssds mere isc markedK iii iiunibcr and 
size and the \esical mucosi is frequentU thickened red ind lelieU 
The ridges then loot coarser their finer fc itnrcs arc lost and the crest 
of the nuiscle bands takes on a rounded and swollen ippc iraiice 
Position — 1 rabeculation concerns oiiK the detrusor the trigone 
and uretenebars are not ifTcctccl In the earliest st igcs it is confined 
to the lower segments of the muscle — the rctrotrigonal irci ind the 
literal recesses As it increases it es-tends to the sides ind cicntualK 
to the summit of the mscus But as it spreads further afuld its 
deaclopment in the lowest area progresses and it is ma triibh better 
marked here thin aboae Though the ureteric bat is not itself in 
\oI\cd the nearness of so niin> crapts and depressions in i\ hinder 
the discoaera c>f the ureteric orifices 

Cjstography — With suitable media castographa (stf page loT) aaiU 
show up these filse or mtnmural diverticula if thea arc avell dea eloped 
the bladder shadow appearing to be irregular or indented (C rape 
bladder TraiiDcnblase) (f ig So) 

TRABECULATION OCCURRI^G IN DISEASE OF THE CENTRAL 
NERVOUS SVSTEM 

Nitze was the first to obserae trabeculation m tabes dorsalis 
It IS new 1 nown that whilst most characteristic m that aaneta of 
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nervous disease, it is also seen in otheis — for instance, m atony from 
postero-lateral sclerosis and fiom spina bifida (Thomson-Walkei[ This 
author examined 31 cases of tabes in its eailier and irregular foims 
According to him “ trabeculation is generally piesent. but ivas occa- 
sionally absent . The muscle iidges are fine and e^-enly set, and 
the branching is regular and ordeily Very fine tuigs can frequentlv 
be seen branching and interlacing. A solitary muscle band may stand 
up sharply for two or three inches on the bladder vail The inter- 
spaces are not so deep and aie saucei -shaped The side -walls 

and apex are affected, while the trigone escapes ’’ He held that 
‘ the earliest change m these cases is atrophy, and that the piomineuce 
of some muscle bundles is largely due to atrophy of neighbouring 
bundles 


PLATE VI 

A, Trabeculation of the bladder of model ate degree !Museular bundles of 
\arious sizes run in different directions and occasionally cioss one another Fine 
graining of the slips can be seen The inter\ening lecesses form false duerticula 
The course of blood-vessels bears no relation to that of the muscular slips Xote 
bright illumination of edges of bundles B, Orifices of tv o true di\ crticiila Bladder 

vail healthy but trabeculated Muscular bundles radiate from the neighbourhood 
of the duerticula A ring of muscle surrounds and supports the margin of each 
orifice Blood-^ essels pass o\er the margin into the lecess Depths of sac are 
generally quite black C, Vari^v of bladdei D, Fistula of the upper vail of the 
bladder secondary to carcinoma of the colon Pus enteied the bladder inter 
mittently as depicted, especially vhen suprapubic pressure vas everted Xote the 
se\ere cjstitis, oedema bullosum, and the air-bubble E, Earlv bilharziasis The 
white objects are groups of submucous o^a on a hj7Dcra:mic base In the lover 
section of the picture the o\a ha\e escaped into the bladder caMty, but the hj^ier 
semic patch still remains F, Bilharziasis of medium seventy Lesions as in E, 
but in upper section a rav area simulating granulation tissue is obser\ed, fiom 
vhich many o^a ha\ e been shed 


This type of trabeculation is distinctive and can be lecognized 
immediately hy those vho know it It is frequently present before 
other signs of locomotor ataxia have develojied, and sei^eral times 
I have made the diagnosis b}^ the vesical appearance Trabeculation 
occurring in an unobstructed bladdei requires fuither investigation, 
and the Wassermann test should be taken and the cerebiospinal 
fluid examined 

Another important pathological change visible by cystoscopy and 
suggesting nervous disease is an alteration of the bladder neck 
mg in its becoming funnel-shaped It is described in Cliapter 

FALSE DHTIRTICULA 

False diverticula are the counterpart of trabeculation and luper 
trophy Between the muscle bundles are fossae or recesses v lose 
shape is determined that of the adjacent bars Tlieir 
open and may be triangular oi rhomboidal circular or oval 
depth is proportionate to tlie development of their boundaries, m 
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IS ne^e^ gre'it UsinlU it cm be explored c\ stoscopicnlh It nn\ be 
thronn into deep slndo\\ unless the hmp is held directh opposite the 
orifice In centrist ^vith true dl^crtleuh liter) in ^\hlch the mils 
discrge to form flisk shaped ci\ities it is the rule for the boundaries 
of these cr% pts to con\ erge like in\ cited cones I also di\ erticul i 
are insarnbh niultiple, md ire often numerous Their distribution 
corresponds to tint of the trabecula 



8i — C^stogtam of much trabccutaUd hUdder (Gr<iy>e hladtlcr 
Traufienbhi «) Note the greater dMelopmtut literalh than abo\f Th( di\er 
ticiila of the fundua are not seen in this \n.\v 

TRUE DnTRTICULA 

In i tiuc dnciticulum a jiortion of mucous membrme continuous 
with that of the blidder is projected thiouf^li the i esical w ill and forms 
i fl isl shaped sic outside tint ciiiti but conimumcating with it b\ 1 
narrow nook (T'tlJ 80) \Miether the condition is ot congenital or 
acquired origin is a \o\ed question One thing howcier is certain 
— tint it grows as a result of mcreised mtriiesical piessurc This 
pressure is tnnsnutted through tlie opening and the walls of the 
<h\ erticiilum jiracticaHi imsupjiorted b\ musciilir tissue stretth 
drigging at the sime time from the interior of tlic bluldcr fresh 
supplies of nuicos i jnetti much m the same wi\ as an mgumal hernia 
mcreises its si7C at the eNjiense of the abdominal ])cntoneum 

Uncrtieula ire often obsericd in routine cistoscopie inicstiga 
tioiis Tbe\ are much more numerous thm was belies cd before 
csstoscopios became so common Hies ire often encountered un 
e\peetedls and m is oi mas not be resjionsiblc for the p iticnt s 
ssmptoms TIics cm be diignoscd onlv i)s the csstoscope though 
thes mis be suspected sslien cNccntnc ills pliccd or hourglass sluped 
shidows are found ndiognphitalls in the pels is or sihcrc niictuntion 
in tsso pirts is obsersed Roth plunonicm are cNccption il Discrti 
tula arc commonest in obstructed bladders esiicci ills therefore m 
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clderh men but \ ftu t iscs occur in ^^ 01 ncn (H ]icr cent JmW 12 
feni lies in 20 j eases llinnun 101 fcniilcsin 2010 collected di\crticuH 
Kutzniaiin) and tlic\ ln\e been seen in children and Minn;, adults 
Durneu\ (1001) collected lOI scsicil dncrticuli 11 occurred in 
cliildrcn below 10 \cars of a<(C ind in 2 instances the dicertuuli were 
found in a fatus 

C>stO‘*copic Appearance*. — 1 he cestoscojiu appcirincc is thit of 
a hole cleanU jiunchcd out of the hi uUlcr w d! {Plati f / B) It is 
generilK rounded but maN be sht sh ijicd ind this 1 itter ippcirmce 
15 , occasionalh due to its benig Mewed obhcpich Its orifice is small 
nsinlle of ibout such a si/c is would aduiit a leid]icncil and rarcls 



Ftj 8 — C^•sto cof IP npj arnn of <li\ rtiPiiliim oj n nn 1 olo d clemoiv traliti^ 
Bj hit pt no iictioii of onfip {// jmat ) 


ippeanng larger than i tlirccpeniu piece Unless s cr\ shillow its 
depths are quite blaek and uiiilluniinated V firm nmsciilar ling 
appears to support the edge of the ostmni and through it disappears 
the mucosa The surrounding niueos i mas be smooth but often shows 
trabecula and false dnertieida Oec isionalh the muscle bands take 
origin and radiate from the ring like the spokes of a wheel This 
trabeculation is usiialh limited to the neighbour! mod of the opening 
though It ma\ be generalircd wlicn there is the customare urinare 
obstruction As the mucosa escapes through the orifice it shows on 
its \esical aspect one or more pleats or folds which suggest tliat it has 
been dragged into the opening \cssels nia\ be seen ramifying on 
the margin and passing into tlie pouch Occasionalh an ostuini has 
been seen to e\hibit sphincter like action {Fig 87) Buerger has 
illustrated a dnerticulum which contained a pajullonia but was 
sometimes seen shut I haac exaniincd a bladder and noted a ducrti 
emum which at a subsequent cy stoscopy w as not to be discos creel 
Situalion — The situation of choice for clis erticuH is the region 
surrounding the ureter and its bar (Fig S8) For tins reason some 
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regard them as acccssoij^ ureteric buds which fail to reach the 
developing kidne}’- They may. however, oceasionally open on anv 
other part of the viscus and are sometimes seen in the ape\ In 
this position they are generally small and multiple A single large 
pouch in this aiea is usually of diffeient oiigin being a leinnant of 
the uiachus Sometimes the orifice appears to he lelativcly high 
on the posteiior wall and gives the impression that the diveiticiiluni 
will be easily reached at operation These sacs, however, are quite 
often found to dioop down between the trigone and the rectum and arc 



Fkj 88 — Giaph/c leprc^icntation of the relatno 
position of di\ crticulai orifices in 21 cases Cases 


vciy inaccessible 

When the opening 
occupies the usual situation 
the sac as it inci eases niav 
cliag on the uretei so 
that tlie lattei gradually 
appi caches the niaigin and, 
together AMth its iidge is 
eventually swalloved by 
tlic poucli It follows that 
the meter may be found 
neai the opening on its 
very edge, oi may not be 
discernible at all Dnci- 
ticula occuiung m the 
neighbouihood of the uic- 
teiic orifice are liable to 


Nos 2 1, 5, 0,9, 18, and 21 ha^ e multiple diverticula ^ valise 

The only instances m vhich the base ^vas imolved h 

aie in two of these (9 and 21) A uieter opened into obstlUctlOll IlydlO-UlctCl 
a dixeiticulum iii only tuo instances, and aprain both ^ (FtO 

ueic cases (5 and 9) vith multiple sacs {H^nman ) and hvdloncphlOSlS (/ Ig 

86) AVill result, and il 
infection IS added, pj^elonephntis and pyonephiosis Diverticula 
arising quite close ujd to a ureter have, as a rule, an earlier and a 
greatei effect on the upper tiact than those placed further away 

Nuvibc) — 'Diverticula may be single or seveial may be present^ 
They laiely exceed six or seven in number When multiple they maj 
be symmetrically disposed around the two ureteric orifices In 1 / cases 
Hininan found 11 single diverticula and G multiple Of the latter 
there Aveie two openings in four cases, and tluee and foui each in one 
Multiplicity appeals to vary inversely with the size Large ones arc 


usually single (Negro and Blanc) 

The Size oj the Sac —This cannot be estimated by cystoseopAj, 
though in a few instances it has been possible to introduce t le 
of the instrument through the aperture {Fig SO) (3IeAer) ^ 
an operation should be easier m the female on account of t ic s ror n ‘ 



T 11 Mil C I I \T M)N \ ^ 1)1 \ 1 tITIt 1 I V 1 “ST 

if the urcthri hut dntrluuli nr< Mr\ nmoinmon in tlml s(\ lo 
nlnnhui the i\trinut\ of tin instrmtnnf into tin <>nh(< «i t)i< 
nih vouhl nut'^Mtiti n loiv<r ninl htis s\st»m thin tin iiMial 

me ami tin M/t »>f tin nnlnt jni,^ht pn\uit its Mitr\ 

(\st<vrn)h\ must h< c illul in to show tin M/< of tin poinh 
Unln (I'Hl) w IS tin first to sn^^i-st tin t ikni}, of n nnlnvraph \Mth 
[he Mscus lillul «ith an op n|m stihition \pnhnminr\ railio^raph 
■.hows whttlnr tluri. is an\ stout \s tontrist imthi ttillirpil Ins 
tmitli ninl < iruntos wtri fornn rl\ ustti Inil soihnin hrotnnh or nalnh 
(to p«r ttnt) or 10l](>\^ I iin now tiuplo\til Sihir KMlah Ci ptr 
mit {iidiImoii) Is iilso pnjmlar as it tlirows an tNttlhnt shallow is a 
^(hmI antiscptn ami is non im 
tatin^ In an atttnipt lo ttnpt\ 
thi (hxtrtu tihiiii thi pitiint 
slioiihl lirst hi roUetl ovtr on to 
his fail for a short tnm ami 
thin instnirtiil to nrin iti I In 
\esual ei\it% is now disti nihil 
with siihition until till pat lint 
feels it to hi full whin tin 
iithitir IS tlainptil ami lift in 
sitn \n evposun will show 
tht Msieil shallow lo;,i tin r w ilh 
that of tlic poiiih (/ no nj) 
lilt, hi iihler stnioiit tti nm\ l)\ 
its hroken otithni show iMiltmi 
of false trilKciil ition (p ij,e 1 tJ 
ami / If! ni) In iimn\ instant is 
it o\crIaps ami hulls tin shadow of tin di\ i rtn uliini Witli tht 
patient still rctunihent the i ithitir is now nnehunpid and tin hladdi r 
contents Ilow out flic doertnula usualh oiiupMii^ a depcndiiit 
position and htiiij; non iimlraitih still ntnm thiir solution and a 
fresh raihojfriph wdl show their outline tiinoinplnafid l)^ that of the 
bladder (/ /« OJ) An interistinj, lontrast osto;,rain lan he ohtaim d 
b\ (hstemhn^ the %csical ei\it\ with air ami a lateral i\i)osure is 
frequentK helpful In these wa^s the si/i sh ipe and minihcr of 
ihaerticula in the usual situation iinu he demonstrated I host 
in the apex of the orfim reipnrc tlie position of tin patient to 
he reaerseil Ihe bladder is suhscipiciitlv washed out to a\oid 

irritation 

Sometimes whilst t ikinj, cNstofirims it happens that tin patient 
strains to iirin itc ind the di\ crtienlum shadow in n tin n he seen to 
grow at the expense of the bladder Ihml transference t iking place 
from one to the other 







Fig 90 — Cvstogram of di\ erticuluin 
of the bladder Demarcation between the 
two cavities is easily seen and the differ- 
ence between the depths of fluid in them 
accounts for the dissimilar densitv of the 
two shadows ^largin of bladder irresrular 
contrastmg with that of the di\ erticulum 


Fig 91 — C^stogram of a large di\ erticulum 
of the bladder The narrow neck is 'r ell seen and 
IS of the almost m\ariable size The di«^tance 
separating the shadows of the di\ erticulum and 
the bladder gives an idea of the thickness of the 
bladder wall Hvpertrophv is also shown h\ 
the irregular bladder outline Compare Mith the 
smooth contour of the di\ erticulum 


Fig 92 —A Di\ erticulum of the bladder filled with contrast medium B The bladder 
has been emptied h\ catheter ith the patient prone Tlie fluid remains in the diMrticumrn 
^^^lether or not solution is retamed in a di\ erticulum depends on the position of tlic on ic( 




IRABECUI \lION AND Dl\tRTtCULA 15<) 

Another but I think less s-vtisfictorv method ot demonstrating 
the size of these cvsities is recommended bs Gilbert Thomas \ 
shadow casting bougie is paid into the ca\it\ with the aid of a catheter 
izing cjstoscope rnd is allowed to coil itself up inside the pouch (i*?? 
93) If instead of \ bougie, a ureteric catheter is used the diverticulum 
can be hlled through it with opaque solution 

The capacitv of these sacs v aries w idelv Thev mav be is small 

as a pea or large enough to hold a gillon ot fluid (C reen, quoteel b\ 



Ji Shadow casting Tno-ugie paid into cavitj oi diverticulum where it 
his curled Itself uy [CilLerl Thomas ) 

Targett) The di\ erticulum which IS met with m routine work does 
not often exceed the size ot a tangennt orange but exceptional instances 
are on record of a diverticulum being much larger than the blidder 
and It IS then easv to mistake the bladder for the diverticulum and 
vice Versa both on the evstogram vnd at operation 

The size ot the opening bears no relation to th it of the div ertieulum 
^ opening which will barelv admit a crow quill miv vet open into a 
sac capable of containing a pint or more of fluid The demonstra 
•on of a diverticulum mav be accomplished bv evstographv when 
biaddT”^' impossible owing to a small irritable, or displaced 

c.a — Complications are frequent and mav be con 

s‘deied under the following headings — 

vous home tvpe of obstruction (urethral prostatu iicr 

isseri ^ 1 ^ present m a high proportion of cases manv writers 
the alwavs to be found if carefullv looked for \t 

P os atic age diverticula are said to exist m 5 to 7 per cent of 
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When diverticula occur m children they are very liable to be 
associated with stone. Enghsch (190-1) collected 171 cases of vesical 



Fig 9G — ‘ Dumb-bell ’ stone of duerticulum 



Fig 97 — Cjstogiam of stone shoi^n m Fig 90 

diverticula in vhich calculi vere found associated Of these, 
occuired in children undei 10 years of age the youngest being an 
infant 8 days old 
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Calculi impact! d m the sac ha^e been, iiberated b> incising the 
wall with diatherm\ c^ stoscopicalh (^\althc^) This method of treat 
ment mil onlj be feasible when both the stone and orifice are small 
The technique is similar to that !mplo\eci in freeing a stone from 
the lower end of a ureter (page 335 see also page 224) 

As a rule the diverticulum is well as the stone requires removal 
or there will be recurrence The approach is mide bj, the extra 
peritoneal mobilization of the bladder, followed bv the isolation and 
excision of the sac (Fig 98) The intravesical prominence of the 



Fig 98 — Di\trticulum of tlo bKdiUr Opirationsp cimen wjth orifice ftoi if. 
Kappcd area eurroun Imp onhce is U e b ctioii glued to the hlidd r R maind r 13 
smontVi wall d (Vatt al r ) 

stone shown in Vigs 90 97 hid on two occisions been removed and 
twice lecuTTcd btfoTe txcision of the sne led to a cure 

On two occasions the writer has had to treat verv mimerous 
stones impictcd in filsc diverticula of unusual dcptli the surroumhii"’ 
trabecula: being so stronglv developed as almost comjdcttlv to close 
the opening ind verv eflectivclv to conceal the stones winch were 
exttveted with considerable cUtlicultv 

Growths — rumours quite freque nth oceupv the interior of a sac 
or its edge or occur m the bladch r associated w ith a div crticuhim 
Thej mav be papillonu earemonn or more rarelv other growths 
In a senes of 133 c iscs treated at the Mwo Clinic ludd and Scholl 
found carcinoma in the diverticulum m t and m the bladder associated 
w ith the di\ ertu ulum m G I homson alkcr reported 3 caremomata 
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m 1910. Buerger has illustrated one in which a diverticulum contain- 
ing a papilloma had an orifice which was obsen-ed to close Satellite 
splashes vere present in the bladder itself. In several cases in the 
author s practice papillomata have arisen vnthm a dn-erticulum one 
of Inch is illustrated m Fig 110. page 190. and another m Plate VII c 



Fig 99 — Papilloma growing from a cli\f*rtieulum Its mtra^ csical component 

hides its Rite of origin 


page 172 Fig 99 shows how it fuiigated into the bladder com- 
pletely precluding all possibility of recognizing its site of origin till the 
superficies had been destroyed by diathermy Amongst rarer growtlis 
the follo^nng may be noted . Targett found a sarcoma and von Blum 
an angioma in a diverticulum 

Complications arising in the upper urinary tract ha\e been referred 
to above (page 156). 
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TUMOURS OF THE BLADDER 

THE SIGM^CA^CE OF S'l'SIPTO'MT ESS IIAIJIATURIA AND THE 
NECESSm FOR ITS EAULl aSTOSCOFIC INVESTIGATION* 

‘ S^mptomii ss II I '\l vTLi IV IS 1 tcnii used to cover nil eases m which 
h'cmorrlngc occurs from tlie iiriinrv tract iiinssocmtcd With nnv 
other sMuptom or sign such for instance is pnui urgent or frequent 
mietnntion or n lump Such uniccompnmcd bleeding is cpiite com 
mon and mnv be the result of i v irietv of pathologic il processes 
Indeed there arc fi w of the m uu disc iscs of the unn ir\ tract 
which do not sometimes give rise to hemorrhage though with some 
of them bleeding is char letenstic whilst with others it is t\ccp 
tional If the v iseulantv of the organs concerned is eonsidcrcd 
this will not seem surprising The kidncv in particular is in orgiii 
of esccptioml V asculantv and tint portion of the bladder which 
IS most susceptible to disease — mmclv the base — is also rich m 
blooel V esscls Vet though so iinm lesions maj cause hcmiturn 
m practice it will he found that unaccompanied bleeding is acr\ 
suggestive of a urinarv neoplasm Indeed, there is a well known 
dictum which states that ‘ sv mptomless ha.maturia indicates a growth 
of the urinarv tract and it is with this jirohahilitv iii his mind 
that the surgeon will approach the inv estig ition m anv given ease 
That he will trequcntl\ find himself mistaken niav be shown b\ refer 
ence to four cases of sv mptomless bleeding which occuned in nn own 
practice recentU and which on u\\ cstigation proved to be (1) A 
case of scurvv rickets, (2) A case, of earlv renal tuberculosis (3) 
One of tint unsatisfactorv group of eases classified under the title 
of essential renal hxmaturn (4) Slone impacted m the pelvic 
outlet in which though the patient denied anv historv of pain the 
pareiichvmi had been markedlv encroached upon b\ backpressure 
Minv other causes might also be rccilled but m a hrge proportion of 
patients with sviiiptomless hxmaturia a neoplasm of the urmarv trxet 
will be found dther in a studv of 74 cises of li'cmaturia both 
accompanied and unaocompamed l)\ other svmptoms demonstrated 


*A lecture delivered at tlie Salford Ilosal Hospital to a postp-idinte chss 
contained the maternl which is embodied in this section It was published m the 
iirif Med J T921 \pril 30 ind is reprinted licre b\ kind permission 
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that over 50 per cent were the result of urinary growths, and that 
of these 72 per cent were malignant. If his article had referred 
only to cases of symptomless hasmaturia. the percentage of growths 
would have been much higher. 

Two matters require investigation in all cases : (1) The anatomical 
pomt from which hfcmorrhage origmates : (2) The nature of the patho- 
logical processes giidrig rise to it 

Of these the former is a matter of urgeney. The latter can be 
dealt ^nth at leisure, but it must be ascertained at the earliest possible 
moment whether the bleeding is from the ujiper or from the lower 
urinarv tract and in the first alternative from which side it is conun». 

* . O 

This last IS the important thing A gro^vth in the bladder may be 
seen when the Inemorrhage has disappeared, but bleeding from the 
upper tract must be located during an attack, for then the bloody 
eflflux from one ureteral orifice can be seen {Plate A’7T’A page 36S : see 
also page 367) and the corresponding kidne^v or ureter held culpable 
Further in all cases i\hich are ‘ symptomless ' there is only one real 
gmde. and that is the cystoscope. There is no pain : there is no 
lump Some doubtful information may be obtained from tlie presence 
of blood well mixed vtdth the urine, which is generally held to come 
from the kidney : or from the presence of worm-like clots which have 
received their shape from the ureter : but these are uncertain guides 
and even they will not determme which side is bleeding If he i\aits 
until there are other symptoms to guide hmi the surgeon runs the 
zisk that the case will become inoperable • yet such procrastination 
happens fiequently. Hinman on an analysis of the puhlished vork 
of eight different surgeons fomid that m 709 cases of renal growths 
ha?maturia was the onset s^miptom m 42 per cent, but that when 
the cases came to operation only 6 6 per cent showed ha?niaturia 
unaccompanied either by pain or tumour, and he justly remarks that 
this indicates the lost opporturnty' in making an early diagnosis . 

Any one of the tumours of the urinary tract is capable of causing 
symptomless haematuna and more commonly than not they announce 
themselves in this manner. In order to keep the argument clear I 
will limit myself to two of the commonest tumours of the tract 
namely, papilloma of the bladder and hypernephroma of tlie kidne\ 
These happen also to be two varieties which consistently gn^ 
to symptomless bleeding ; the former, according to Hurry Fenwic 
showing this as its first symptom in S4 per cent of cases waist 
Israel states that the latter heralds itself thus m 70 jier cent 

There is considerable variation in the period of their 
at which the\ give rise to ha?morrhage : in some cases we fin 
the first bleeding comes from a growdh. papilloma or h> pernep iroma^. 
which from its size must have been giownng unsuspected for a on^ 
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hiw but m mw cases it is quite earl>, uhen the gro''^ 

Such a hemorrhage coming from a small gross th sshether ot the 



hi uldet or kulucs uses uot he Tc\se'stcd hs.fc>rc mouths or ocossionaUs 
cicti sears ha\c elapsed tlic grouth m the meantime basing befoiiie 
sscH iiip.h untreat dilc Surds this gives an uncamn import mcc to 
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that single manifestation, and thiows a giave lesponsibihty on the 
medical practitionei to see that it is not allowed to subside iiithout 
having been tiaced to its somce Geneially the duiation ot that 
preliminary haemorrhage is shoit , it is often only a few days oi e\en 
hours, so that the diagnosis of its anatomical origin is a matter 
of urgency Denaclara states that m 146 cases of lenal neoplasm 
oi% once did the piimaiy hacmatuna last as long as fomtecn da>s 
Each of these two types of tumour runs a peculiar and almost 
invaiiable couise, in that each at fiist is benign, but eventually iindei- 
goes malignant transformation The papilloma in the early stage is 
single, has a long slender pedicle, and does not invade submucous 
planes Latei it becomes multiple, subsessile, oi sessile, tends to 
invade and disseminate, and eventually destroys life b)^ anaemia and 
cachexia Singulaily enough, the hypernephroma also is at fust a 
benign giowth It is encapsuled and grows slowly It may exist 
in this condition foi many years — cases have been reported up to 
twenty 3^ears — behaving m the same way as do parotid tumouis 
Later it also takes on malignant changes, growing more rapidh, 
invading its capsule and the renal vein, and disseminating It is 
remarkable that two growths m the same tract should share tins 
somewhat laie characteristic, but it onl)^ emphasizes the impoitancc 
of prompt diagnosis, foi in the earlj^ stage the treatment of each is 
that of a non-malignant neoplasm, is easy and satisfactoi 3% Avhilst 
u]tnnatel3^ the growth becomes malignant and the piognosis unfavoui- 
able Nature, as it were, holds out to us the option of successful 
treatment, if we are but discerning enough to recognize hei signals, 
but she will just as capiiciousl3'' snatch awa3^ the proffeied chance if 
we do not seize and secuie it, and the sole intimation of impending 
disaster which she vouchsafes is that preliminai3^ luemoiihage aiIucJi 
is often so transitor3^ F'lgs 100 and 101 show laige neglected vesical 
papillomata each of which pioved fatal 

To lecapitulate, it has been shown that hfematuria is fiequentty 
the onl3" S3TOptom of a growth of the urinar3^ tiact, that following 
this expiession of its presence it ma3’' letiie into absolute quiescence 
for a long period, during which it is inci easing in size and plobabl^ 
advancing towards malignanc^^ , that when it reasserts itself whether 
b3^ a second h^emoirhage, pain, d3^suria, 01 the piesence of a lump 
it ma3’^ have passed be3mnd the operable stage , and that if the giovt 1 
should prove to be of the upper urinar3^ tiact, the onl3" time at vine 1 
a diagnosis of the anatomical site can be made is during the pcrioc 
of actual bleeding 


Renal function tests and a pj’^elogram may, ho^^e^cr, be suggestne of cbarif, 
in one or other kidney (see Chapters XXIV, XXV and XXVII) 
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HTimitima is, theretorc not t. sMnptom to be treated per 
It IS T red dinger sign urgenth ckminding an acc nr ite diagnosis— 
(1) \s regards its niatonncal point of origin and (2) As regal ds its 
pathological cause It is an cas\ thing to put a patient suffering 
from acute abdominal pain to bed and gue a hjpodcrmie injection 
of morphine Such a course mil be folloncd b) relief of the 2 iain 



^ 101 i'‘*rar*llomato&i8 0 fthebladd r T at Jcnt-n a"! admitted with 

tract ^ ^ Sta<?iiation and infection on each si le of th iipj er 


but the jirofcssion has long ago learnt the liazard of this procedure 
so long as an\ doubt remains in regard to tht diagnosis Similarlv 
1 IS an eas\ matter to put i man suffering from ha,matiirii to 
ed and administer certain reputed ho-mostatics Such a course 
mat be letv irded b\ a cessation of the h'ematuna and the medical 
a endant uill hate the gratitude of his pitient but surelv on 
contempl ition must ha\e the mortification of realizing that he has 
I One him a great dissert me It is much better to keep the patient 
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in active life, and to perpetuate the luemorrhage rather than to a]la> 
it^ until such time as a cystoscopic examination can be a i ranged and 
the source of the bleeding accurately located ^ 

Instances of such misguided treatment aie unfoitunately only 
too frequent m practice I will cite a single case A man had had 
a short sharp ha3morihage from the bladder three years previoush 
for which he had been treated by Ins medical attendant, with cessation 
of the bleeding From this point onwaids symptoms weie absent 
until he began to suffer from vesical discomfort and the sensation of 
incomplete emptying of the bladder Cystoscopy revealed a giowth 
of such laige dimensions that examination was difficult owing to the 
instiument plunging amongst the fronds of a papilloma, which, on 
account of its size, had to be removed by supiapubic cystotomy, and 
when this was done a pair of smaller ‘ kiss-cancers ’ was levealed on the 
opposite bladder wall If this patient had undergone cystoscopy thiee 
3^eais previously, his condition would have been treated lapidly and 
easily by diathermy, and the open operation would have been avoided 
As the giowth gets older the attacks of haematuiia become 
moie piolonged, seveie, and frequent On occasion I have had 
to examine patients who have had continuous hseinatuiia foi weeks, 
a few of these suffering from seveze anasmia In one instance a 
medical attendant told me that he had attempted to knock off poitions 
of a growth by introducing a metal instiument and twisting it about 
in the bladder — a practice Avhich is condoned m text-books belonging 
to a past geneiation, but which must obviously be condemned m view 
of the possibility of ocular demonstration by modern metliods 

These are the grosser eriois, but I have nevertheless been much 
impiessed by the fiequency with which hrematuna is palliated with 
resultant danger to the patient If the best lesults aie to be obtained, 
the cases must come up at the first onset of symptoms Otlier 
uiologists expel lence the same tiouble Biaasch m an analysis of 
a series of 83 cases of hypeinephioma of the kidne}" found that on an 
average ha^matuna had existed for moie than a yeai m 77 per cent 
befoie their symptoms precipitated treatment 

As a mattei of fact, the profession is fiequently not lesponsiblc 
for the delay, foi patients often cannot be bi ought to lealize the 
impoitance of the condition so long as it is unaccompanied by pain 
oi discomfort The complacency with which patients, paiticu ai j 
amongst the uneducated classes, regard such ha^maturia is astonis img, 
and on occasion consideiable pressure is needed to secuie a u 
examination of the urinaiy tract because they could not uncers anc 
the importance of the condition Bransfoid Levis recorcs ic 
case of a man suffering from a hypernephioma of the kic ncj v lo 
earned about with him for six years a lettei liom his mec ica man 
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to a consultant m spite of the fact tint blood Mas present in the 
urine all the time Similar instances could be multiplied though the 
duration m this case uas e\treme 

I haae laid emphasis on the resjionsibilita of the medical attend 
ant because of the import iiiee of an earh castoscopic cxanmntion 
Hid samptomless hematuria been as common as the acute ap}>ciuli\ 
It Mould haae gone through the same jihasc as that condition e\pcri 
enced mam a ears ago and woidd noa\ be in\ \riabK submitted to 
immediate c\stoscop\ just as the acute abdomen is proniptla 
opened 

THE EXAIMINAIION OF VESICAL ^EOPLASSlS 
INDICATIONS FOR CtSTOSCOPl 

The dl^co^eT^ of a \csica\ ntoplaSTn is maaTiabls made. v.ith the 
cjstoscope It cannot be made otheniise ajiart from open cxplora 
torj operation In 84 per cent of mIIous grouths (1 cnuick) hatmi 
lurm IS the first unlit ation of disease The importance of immediate 
imcstigation in simptoinltss ha:maturia has iilicad\ been explained 
The remaining tumours (10 per cent) gne rise to pain iihich nia-\ be 
rend \esical penile permed or the pun of obstruction and in all 
casts sa\c perhaps v feu neglected ones the c^stostopc is esscntnl 
to its elucidation 

Haaing disooaered a neoplasm the endoscopic mi cstigition must 
further ascertain (1) Its tjpe (21 LiMtlences of mahgnancs , (3) 
Its size (4) Its position (5) The number of growths (G) Con 
comitant bladder lesions , (7) W ht ther primanlj ol intra or extra 
\esicd origin (8) Indications for treatment 

Eser) thing indeed that can be learned about tumours of 
the bladder it is the ollice of the cjstosco])e to disclose In large 
part also modern treatment deceives upon it as will be shown later 
Nowhere is cvstoscopv more serviceable 

CONDITIONS COMPLICATING TECHNIQUE 

The preparation of an uninfected viscus containing a smsll growtli 
presents no particular difficuU\, but much resourcefulness on thi 
put of the surgeon mav be necessitated b\ (1) Tumours of large 
size (2) Ilcemorrhagt (3) Cystitis 

1 Tumours of Large Size — The w iv m which large growths 
interfere with c\stoscopv is discussed later (pages lh2-18a) 

2 Haemorrhage — Cvstoscopj should if possible be undertaken 
whilst the bleeding is still active m order that should it prove to 
originate m the uppir tract its source mi> be located ^\ lulst it 
IS as a rule possible to clear the bladder siitBcientlv to permit at 
least a provisional diagnosis active liDemorrhage is occisionalh so 
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persistent, or the organ so -rirh dots v/hich cover its ba-e and 
discolour its contents, that no progre-s is achieved. In of :he-r. 
occasional failure- the rule still holds that c 3 'cro-copv -hould be 
attempted durin^r the h?emorrhage. In one case in the author^s evncrb 
ence where clots arising from a papilloma filled the bladder. cv--o> 
scopy had to be postponed for a fortnight. At rhe end of this'iirce 
the clots had formed into the tvro rounded blood szon^s ^hovrn hi 
Plate T II U. They eventually acquired a phosrdiaric crust and vcr- 
crushed by the cystoscopie rongeur and evacniaxed. 

The hicmorrhage for wliich one is consulted is often e::ces-ive. 
and I have knovrn man}' instances in v hich it became neco-ar; to 
transfuse before proceeding, A^Ten severe, intravesical coa^n^i^ivon 
is liable to happen, and the attempts of the bladder to ]>as^ it> rjoi^ 
precipitate haemorrhage afresh. In the<-e eircurn-rance- the method 
of using parafnn for the vesical medium may be given a trial 
page 55) : otherwise relief «^hould be obtained by -uprapubic opera- 
tion. A Bigelo^\\ evaeuator to remove clot-, and the peniretfiral 

PLATE rjl 
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cautery to seal the bleeding point, have been recommended, but are 
risky, as the growth may be damaged, and they frequentl} iaib 

Hsemorrhage is sometimes started by injur}' during ^'e^ri'^al lav age. 
This results from : — 

a. Bruising of the piapilloma by the beak of the m^irurrcru. 
TTie usual position of the growth is the area facing the ve-ical outle. 
and in this position it is exposed to damage bv movement- of aic 
catheter during lavage. ^\Tiere a bladder grovnh i- suspected^^tac 
instrument should be introduced so far that its eye ]ie= just 
the internal meatus, and shcjuld be maintsm'^i there '-teadiK. . o ce- 
ment. particularly that of p>ropuJsjon. may bruise the gro^^tn anu 
cause ha:morrhage. Note tlierefore the point occupied o} the r, 
scope v.hen fluid fir'd escapes from the bladder, and 
mstniment in this position (^<ee Fig- 4G. page ^ ^ ^ 

tills m the male than in the female, for the indrumeut m u. 
firmly supiported by the urethra of the former. ^ 

5. JiifUion. — rjccasioJialJy a pic<e of the grov'th gCtS ora»»n 
the eve of the catheter dunng evacuation o: tne ^ cr 
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letnrn ttov> stops suddcnh l\hen the instrument is AMthclrl^\n to 
dlS(o^e^ the cmse a piece of the £fiowth is foreiblv detached Ihe 
resnltmt; hv-morrhajTc ma% be free and iincontiollslile The possi 
biht\ of such an accuhnt should be remembered if the stream suddenlv 
stops and instead of \Mthdr\Mmc[ the c itheter the injection oi moie 
lotion should first be tried in the hop( that it nns dispnci£?e the 
growth \atviT'ilh Uige papdlomntn arc more hkels to be trapped 
than small ones As the growth is usinlh implanted on the inferior 
segment of the bladdei the fenestra should ah\a\s face the pubes 
diiiing e^acuatlou 

ll'cmoriliage ma\ be combated bv the methods dt scribed in 
Chaptir III but if a new of the giowth can be obtained in spite 
of continued hacmoirhagc the ippheation of an ehctiode to the 
bleeding point mas be efrecti\ e in controlling it 

3 Cj'^titis — This condition is a frequent attendant on blidder 
growths It IS more otten associated with malignant than with simple 
ones and is tspecialU partial to the nodular Upe It is a scnous 
complication for such a bladder shares w ith thal of s esical tuberculosis 
when secondariU infected the unhapps distinction of Inmpenng c\sto 
scop\ more than ans other combination of lesions 1 he bladder is small, 
intenseh irritable, and easiH bleeds nd the difliculties it imposes 
ma\ pio\e insuperable Gentleness patience and the ability to use 
the c\stoseope in a small space m\\ be required \s a rule it is 
useless to ward these patients m the hope of g lining amelioration 
in the cjstilis b\ internal and local medication for the condition 
IS \er\ intractable and usualU shows little improsement 

C\stitis of mild degree is also found with benign growths, and 
nia\ be a sequel to diathfrm\ as will be shown later but it is 
generally less sei ere and more amenable to treatment Se\ ere c\ stitis 
must be regarded as suggestue of malign incy and the susceptibility 
of a bladder thereto and also its reaction to treatment are to be taken 
into account when estmuting a growths malignancy The liibility 
to infection must be recognized and ey cry ende n our put forth to 
mauitaiu asepsis during cystoscopy 

Tumours of the bladder may be of conncctii.c or epithelial 

origin 


TmoURS OP COlSNECrm E TISSUE ORIGIIS 
Tumours of connectiy c tissue origin are y cry rare Fibroma 
mjonn fibromyonn myyonii chonclromi angioma and sarcoma 
‘lyc been recorded Plate ^ ll V- shows a cipillary injyus which 
nose m the neighbourhood of the left ureter In l‘)30 {lint / 
Sc/rg 30 jOj) I reported this case ind one other and 1 collected 
from the litcnture 20 additional cases The growths irc therefore 
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rare They give rise to profuse and recurrent h^ematuna vhich 
led four times in the 20 collected cases to death from exsanguina- 
tion They may be small, capillary in type, and obviously superficial, 
as IS the one illustrated, vdien they are suitable for peruiethral dia' 
thermy but they may also take the form of cavernous njevi invoh inrr 
the musculai coats, and must then be submitted to paitial excisioif 
Diatheimy v^ould merely precipitate haemorrhage and in one instance 
actually proved fatal (Katz) Naevi m other parts of the body have 
been observed m a large proportion of cases 

TUMOURS OF EPITHELIAL ORIGIN 

Tumours of epithelial origin fall into tliree main categories 
(I) Villous pajnlloma — [a) Bemgn (b) Mahgiiant . (11) Nodiilai {inahg- 
jiani) gioiLth , and (III) Endomeiiioma {see page 213) 

I. VILLOUS PAPILLOMA 

All simple villous growths eventually undergo malignant trans- 
formation. and it may therefore be argued that theie is no such tiling 
as a benign papilloma The classification and nomenclature are 
however convenient and will be retained here The tvo gioups of 
paj^illomata will be described togethei, as it is thought best to legard 
them as different manifestations of the same process, bearing in mind, 
hovever, the fact that the degree of malignancy is moie maiked in 
some instances than m others, and that at coirespondmg ages t^^o 
growths of similar appearance may behave difFerently, both chmealU 
and in their reaction to treatment Many villous tumours are definitel} 
malignant fiom their commencement 

Life -history of a Papilloma. — The earliest stage of the primary 
growth is never seen cystoscopically as it causes no symptoms 
However its appearance can be surmised fiom that of the minute 
secondaries to vhich the parent giowth gives origin and vhich are 
often observed It is that of a tiny led elevated spot the size say of 
a pm-head and when shghtlv older it shovs a tufted ciovn foretelling 
its subsequent vilhform appeal ance On i caching the dimensions of 
a small pea it vill be discoveied to have developed a pedicle, vhich 
relatively to the size of the papilloma is of considerable lengtii from 
the mam tiunk numerous subsidiai}’ offshoots enieige, clothed >Mt i 
an exuberance of crinkled epithelium After a ceitain stage gro\U i 
affects mainly the superstructuie so that the pedicle becomes ica 
tivelv shoiter Still later it becomes stoutei and stockier im i 
eventually it approximates in giith to that of the mam tumoui mass 
The tmnour has therefore passed tlirough tliiee phases m v | ^ 
has been successively pedunculated, subsessile and sessile, anc vi 
each stage it approaches more closely to malignancy 
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The mohihtv of the ptdulc on its siti of implantation (nimol 
be tcstcil i.\stoscopu vlK (w Uowocr pim hut it is kiiouii that 
at first the imuosi from uhuh it springs is frith mo^ahl( omt its 
subjacent coats that m the setoml stafji mori risistaiui ami stilTntss 
arc emountcrcil whilst m the third mcnsion h\ ipilhihal tltimnls is 
present or at an\ rite imminent Hu uroulh is mm frmkh mnhj; 
n\ut ami thoujiU Uautluhr imohinunt is a hti fiaturi uith all 
hlulcler tumours tin pro^jnosis is altcrul A sumhr (hanj^t afTuts 
the \ilh whose iiriMoush lon^ sUmlir proussis lost tluir fri}»iht\ 
and to some estent thtir mohiht\ and tventualh assume a toarsir 
and more swollen appearamt 

I’apdlomata are fnepunth multiple (or Pf/itt \ II D ami I 
100 101) Cells dctaelud h\ traum i or h\ tontatt with othir )>»rts of 
the hliddcr will enj,raft tlumsthts and jirodutc sctomlart splashts 
This mi\ occur carU in the toursi of tin distast hut is mort iisu d 
wlicn the parent tumour has rtatlietl tht si/c sa\ of a marhlt or 
rather more ami the hi ulder as it t oiilr u Is (low n is hot omiii^ t ap ihlt 
of (omprcssin{, the {*rowth and dis1od|,uij, tumonr tills Sittllitt 
growths mi\ ottur tlost to the siti of the original tumonr or at a 
distance Ihes mis he single or tliiri ma\ ht scMral and m rare 
instances I lia\c seen a hlatlder so prnfustK spl islitd with small 
sessile huds is to rcscmhlc the rish of nit isks 1 Ins toiuhtuin has 
been stclcd ii dilTnst p ipdlom ilosjs Hit stcondarx tumours 
undergo an ecolution similir to tliiit of the original growth with this 
exception tliat pedicle forniUimi is not so marktd m lUt. carh period 
and mahgnanc\ must therefore he rcgirdcd as less remote 

It mas he seen therefore tint it is rational to regard a htmgii 
and a malign uit Mlluseoscred tumour as one ami the same at 
ditTerent points m its life histors and that the simjilc tumour tliougli 
m the (arl\ stages an ease sietim to dcstrueliou is iic\ crUicloss 
potcntiaJh an infiltrating cancer Hie age at which these growths 
become actualK malignant \ irics consider ihl\ a few t iking a decade 
or more whilst some rctpnrc hut a few months On the aserage 
howeser, tlies need aliout two to four \cais I ha\c seen sc'ciil jn 
which hxinitum had octurred for more tlim ten \cirs and the 
growth was still suitable for iliathcrnn In most of these the 
position of imjilantation was higher th m usual on the bladder wall 
Such a slow esoUition is mveommon 

The natine of i growth maN be judged bv its c\stoscopic appear 
ance or h\ the p ithologit il investigation of a piece of tumour removed 
bv the cvstoscopic rongeur {Pig 102) Hie appearance of a villous 
grow th will be tloscribtd first and the question of acquiring p ithologieal 
materul will then be disrusscd 
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Benign Villous Papilloma.— Of all the objects obsenecl in the 
bladder there is none ivluch can compare m elegance Yitn a papilloma 
This IS paiticulaily tiue of the smaller gionths. nhich consist of 
beautiful irregular masses of delicate tendiils clustered together 
eddying to and fro Yith eveiy movement of the vesical contents 
and recalling the appearance of a sea anemone 'When of larger 
dcA elopment the} lose in a measure their dehcacv and comeliness 
Fiom what has been said above legaidmg the evolution of a 
papilloma it will be gathered that the same giowth seen at diffeient 
stages in its development, will piesent A'aiymg chaiacteis AYhen 
still small the A'llli ivill be luxuriant fine in textuie, and comparativelv 
long. Vaiious giowths hoivever shmv this quality in Aaiying degrees 



In some the A’llh aie of unusual length and hai'e then been likened 
to sea-wiack glass In others they are club-shaped, squat, and 
regular, and the geneial appearance recalls someuhat the surfaee of 
a laspbeiiy The above varieties, however, and especialty the former, 
are raie, and the usual condition, accounting probably for 90 per cent 
of all cases is the intermediate one lepiesented m Plate A' A, 
page 202 As the tumoui giovs its vilh aie actually oi lelatnelj 
reduced in length and though even in old and extensive giouths the} 
are usually evident, in a few they aie so much i educed that tlie suiiace 
maj'’ be likened to that of a fine maiine sponge 

The colour of the papilloma, ouing to its vaseulaiity issigi } 
more luddy than that of the bladder AAall Occasionally it has a 
puiphsh tinge When the light catches the edge of a villus it impar s 
lustre to it uhilst if a auIIus inteivenes between the lamp anc pnsm 
it appears tianslucent This happens frequently when a laigc ' 

that occupies much bladder space is being examined ccasiona 
a silvei3’’-looking gioivth is met uith, the appearance lesu mg lo 
necrosis oi fiom phosjihatic deposit in sepsis 
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A smt^le blood \ csscl ocaipics cncli ^ illus and maj be scon 
b^ direct inspection or still better under transmitted illumination 
Se\eral h^peitroplucd ^cssels maj also be obser\ed couismg in the 
\esicd mucosa towards the base of the papilloma to supplj it with 
blood \Mien infiltration has occurred at the base a certain amount 
of thickening, and occasioinlh some bullous cedema {Plate VIII E, 
page IbO) ma^ be noted m the surrounding mucosa A \tr\ similar 
appearance occurs after dlvthc^m^, and the two must not be eon 
founded is their significance is entirely dilTerent (see page 20G) 
Mahgnant Papilloma — In tricing the life histor\ of a pipilloma 
to the point where nnbgnaiic) has supeT\cned we ha\e indicated the 
wa\s in which the two diffci Ihe lollowing table will sene to 
refresh the memori 


Tablf ScTrisr out tiii I uincii \r DonncNCCs betwccn Invocint 

\M1 MVIICNVNT I IrilLOMATA 



in norm 1 

Mnltgnant 

Pedicle 

long tiun -► snbsessile sessile mfiltritinp 

tilh 

Long fine slnrp liixiin int 

Stunted sis ollcn closelj 

packed 

Surface 

IrroguHr like tliorionic \illi, 

Smoother like marine sponge 

Size 

bright no necrosis 

or caulifloss er necrosis 

phospliatie deposit 

The sm iller more likelj to 

The larger more Jikelj to liase 

Number 

be still innocent 

reached malignance 

Often single 

Often multiple 

Base 

No tliickctung no tedcina 

Thickened bullous oedema 

Concomitant 

I Ctstitis absent or slight 

1 Cs stitis more frequent and 

lesions 

anti linen iblt 

1 marked generalU obstinate 

Reaction to 
diathermj 

Good 

Poor mas thrise on it 

1 


No single character taken b\ itself is adequate testimon\ of the 
nature of the growth (infiltration excepted) and the entire e\idencc 
must b( rcMcwcd before an\ conclusion is formed It is cas\ to 
place the ob\iousl\ mnocent and the ob\ioush malignant in their 
correct categories but the middle tiansition stage is more difTuult 
These growths arc frcqiicntU biilk\ and their pedicles and bases are 
hiddfu The reaction to ihathcrm\ should be tried m doubtful cises 
®nd will often guc a strikmgK accurate nidiration of the growths 
Proclnities I ha\e on the one hand sein rapid and permanent 
isappearancc and on the other hand I has e seen the tumour appe ir 
0 flourish on diathernn Miin mthonties put such reliance on 
ie neoplasm s reaction to dntlierms in cstim iting its n iturc that it 
las been called the therapeutic test But this method likewise is 
uo without its drawbacks for there will be dela\ before it delis ers 
‘s^erdlct Morcoccr wc irc risking the displeasure of our patient 

12 
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who, having undergone treatment which held promise and has mis- 
cmried, is now advised that more radical measures are iiecessarv 
This IS a real danger, as further treatment may be refused, to the 
patient’s detriment and with much loss of prestige to his adviser If 
therefore a neoplasm remains under suspicion after one or two cnei- 
getic sessions of diathermy, it is wise to resort to open operation 

The task of placing these borderland growths in their coirect 
categories when first seen is a difficult one It is not to be expected 
that surgeons will interpret identically the individual menibeis of 
these intermediate types This presumably explains the wide 
discrepancies to be found in the proportions of innocent and malignant 
villus-covered tumours which make up the lists of various authois 
111 the table appended are gixmn the figures of tvo surgeons They 
have been selected to illustrate this contrast — 

Papilloma Caicinorna Total 

Egger 38 (47 pei cent) 42 (52 5 per cent) 80 

Barringer 7 (14 9 per cent) 40 (85 per cent) 47 

It IS a fair assumption that these surgeons draw their patients from 
comparable sources, and if so the great dissimilarity in their figures 
can be explained only by their different individual standards 

Pathological Investigation of a Papilliferous Tumour. — As pieviously 
observed, it is possible with the cystoscopic rongeui to lemove a 
portion of the growth for microscopical examination There is mucli 
diveigence of opinion in the ample liteiatme about vesical papillomata 
as to whether more weight should be given to their clinical oi to their 
pathological featuies The problem of differentiating a benign fiom 
a malignant papilloma or of determining at what point a simple 
growth has taken on malignancy has baffled pathologists equally with 
clinicians 

The unreliability of the pathological opinion lespecting these 
tumours is almost a b5’^word, different pathologists having not in ic 
quently given dissimilar repoits on the same section It has liapjiencc 
to many surgeons that a tumour has been reported as malignant an 
its recurrence as simple, or that a growth regarded by the patio ogis 
as benign has destroyed life by metastasis, or, again, ^ 

reported as malignant a clinical cure has been effecte ui lei, 

a tumour looked on by the pathologist as simple has re 
the suprapubic scar with malignant characteristics and las ces lo) 
life ^ 

Not uncommonly two papillomata are met with in . 

bladder, of which one is appaien tly simple and the o icr c 

* It IS well kno^Mi, ho'\'c\er, that the recurrence of a benign papillom 
has been implanted m a vound is ln^arlably cancerous 
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malignant '\Iorco\cr malignancv mn\ be tli>co\crcd in one part 
of a tumour of wIulU the rem under is appartutU innocent I he 
pnsent uritcr Ins seen a case in which a large arci of the bluUUr 
bisc was infdtntcd b\ i hard snrrhons mass whilst dost to the 
outlet sat a small \dlns coscred tumour of ipntc different naked c\c 
appearance Such mixed tumours arc not umommon and Icnwuk 
sud that * certun cpithchomat i of tlic Idaddcr are ahk so to irritate 
the surrounding healtlu s csir d surf icc th it bemgn papdlomata 
spring lip’ An iltcrnntise explanation wouhl ht that a portion of 
tile neoplasm had undergone ninlign int dmiigc whuh was not sliartd 
bs the remainder of the growtli J htsc ])licnomcna afford a ton\cmcnt 
explanation when pathologic il reports and clinic d course run counter 
to each other but show that serial sections of these tumours arc 
required for their satisfactors appruscnicnt 

rurthcr there is no agreement as to whether the pithologual 
niatcrul shall come from the tumours suiicrfii ics or from its h isc 
eicli position haimg its ndiocitcs Thus Heer, Ihicrgcr ^ ouiig and 
DaMs and others ha\c recommended the prominence whilst ( eraghl' 
said that the base of a pipilloma mas show no signs of inrdtrition 
and "Net the tumour m i\ he distinctK malignant m its hod\ and 
pcripher\ ” Later he idmils that '' proh ihl\ m no other tumour 
!me so mam mistakes been made h\ pithologists ’ In another 
paper howeser this writer makes the siginlu int statement tint 
‘in the xast mijnnls of cases there was not siilheicnt cMdcnec to 
indicate whether a tumour would respond to fiilguratioii /icglcr 
Orth and other writers also faioiir itliologicnl nil cstigition hut 
thes recommend tUvt the hisc he eximincd and indeed manx writers 
assert that no opinion can he formed from an examination of the 
superficial portions 

Quite apart from the question of the xaluc of mutoscopical 
examination it must be frankK rctogni/cd tint there are praeticil 
objections which concern the methods of acquiring such pathological 
material If it is intended to examine the vnper/icus of the growth 
this will be obtained he the cestoscopic rongeur lint gentleness is 
fundament i( m handling xesical papilloniita because of their great 
habilit> to disseminate and though the danger mas m some measure 
be mitigated b> Usage with lotions meant to destrov grafts, it must 
be insisted that the use of the rongeur aiohtes first principles 
Probablj microscopx of the superficies of i papilloma is ^ aluablc, but 
the wisdom of practising it is questionable If on the other hand 
the base is selected for examination it can be obtained onl> bj open 
operation and this is unfortunate for the excision of the growth 
must then be completed at the time of this operation and thus doubt 
regarding the diagnosis m i\ lead to tmiidits in remoaal 
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These practical difficulties and tiie acknowledged unceitainty of 
the pathological opinion have led me to relv laigcly on clinical, 
which actual^ means cystoscopic, data for my diagnosis 

Amongst those who hold a view contrary to that expressed above 
IS the staff of the IN'Iayo Clinic, -where a preliminary bioi^s^'^ lias been 
the practice for seventeen yeais (Bumpus) It is denied that anv ill 
comes from avulsion of the superficial part of the growth uith a 
specimen-taker The neoplastic material thus acquired is then classi- 
fied according to Broders’ system of grading, it being disputed that 
different poitions of a growth exhibit variations in their chaiacters 

n. NODULAR CARCEVOMA 

To the diveise appearances presented by a nodular caicinonid 
paiallels can be found in malignant growths of other legions of the 
body, so that even the novice will have something to guide him 

PLATE VIII 

A, Cauliflow er carcinoma \v ith some superficial phosphatic deposit B, Iricgidar 
nodular carcinoma , the dark objects seen centially and to the left are changed 
blood clots C, ^^odular carcinoma with flat, ragged, ulcerated sin face D, Car 
emoma of the uterus in\ading the bladder Note the ele\ation of the g^o^^th and 
the central puckering The nodules are multiple E, Enormous transparent bull l 
occurring near the base of malignant growtli F, A nodule of opithehoma implant ud 
at the edge of a patch of vesical leucoplakia Note the rolled e\ t rted margin of the 
growth The silvery blue appearance of the leucoplakia, its sharp irrcgulai edge, 
and undulating suiface are well shovn The remaining mucosa is inflamed and 
several patches of purulent debris may be obsei\ed 


These appearances vary to some extent in piopoition as the neoplasm 
IS elevated above the suirounding mucosa or has undergone ulceiation 
etc. Five characteiistic types may be illustrated, and Figs. 103 A-F 
will assist the student in understanding the following descnption 

The tumour shown in F^g 103 A piojects into the bladdei as a 
fleshy mass of reddish or yellowish-red colour, not dissimilar to that of 
the bladder, but generally somewhat deeper in shade Often, liow- 
ever. it is of a deep-red hue. The suiface is more or less rounded 
It may be smooth, but is generally iiregular and may be much 
lobulated It bleeds slightly when touched, and ulceration is 
The giowth shown in Fig 103 B is not ver}^ dissimilar to that o Fig* 
103 A, but forms a flattened plaque, projecting little or not at a into 
the bladder and resembling a haid chancie m appeal ance Its maigm 
is lounded, legulai, oi sinuous, and its cential portion ma} le a 
or slightl}’’ letracted Generally it is of a distmctl}^ deepei lec lan 
the suiioundmg bladder wall It bleeds on being touched, an super 
fieial neciosis is slight or absent. 

The growth in Ftg 108 C probabh^ arises fi om that in Fig ^ ^ 
the lesult of necrosis of the upper part of the prominence t corners 
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the impression thit the upper tuo thirds of the fleshs mass base 
been roughh sliced oii (Fig lOS D) kasiuf^ a fla^ but raf^ged fibrous 
surface of netrotic tissue {Plate VIII C) This surf ice \aries in sh ipe, 
accoiding to that of the original tumour but is often roughl\ circular 
in outline Its edges are sharp but jagged The lateral ispecl of 
the tumour retains the appearances described abose for Fig 108 A and 
recedes as it approaches its base of attachment to the bladder 

Fig 103 E presents the appearance t\pical of an ulcerated epithe 
homa {Plate VIII F and hg 104) Thf surface is irregular ulcerated, 
red and often co\ered uith fiahes ol sphacelus The margins are 
rounded irregular and e\ erted Its appearance can searceh be 
mistaken Pig 103 F shmvs the same condition as Fig 103 E sa\e thit 



Fig 103 ^-Types of nodular carcinoma For description ee tivt 

ukeration is mori rapid and adsances pan passu mth tumour 
formition There is therefore little or no rampart of neoplasm and 
exeai ation is so a( ti\ e that a s lucer sh iped depression occurs 

Th( gronth shonn in Fig 103 A is probabh the least and that in 
Fig 10 i F the most rapid uhilst the others shon in intermediate mahg 
nines The scsical mueosi surrounding the neoplasm mas be healths 
and normal or mas bt puckered and infiltrated I requenth there 
IS surrounding cedema apart from infection Csstitis is sere common 
I hi\e on occasion remosed for biopss part of a nodular groutli 
the appearance of nhich nas not distinctis e The objections raised 
abose (page 178) to this form of examination concern papilJiferous 
tumours oiih and are mipphcable to nodular growths for nliich it is 
a satisfactors proccdun iiul desoul of risk It should terminate the 
cjstoseopic examination is thereafter the field mil probabh be 
bloodstained lor the sunc reason the surgeon should make sure 
that the pathological material is icquired mtli the first bite of the 
rongeur 
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Number of the Gro^vths.— The numbei of tlie papillomata varies 
widely. They are multiple in one-third of the cases. It is lare for 
them to exceed three or four save in advanced instances, but up to 
a hundred or more have been found A painstaking hunt foi satellites 
must always be made The proper time for this is the initial cysto- 
scopy so that loss of time ma)'^ be avoided during treatment. The 
search must be deliberate, eveiy ciyjDt and depiession being explored 
foi insignificant red spots which may 211 ove to be incijiient neoplasms 
These spots m their early development aie closely simulated by 
certain small rounded thickenings seen in cystitis, and if the latter 
occurs following diathermy it may be difficult to determine the nature 
of the lesion Satellites often spring up close to the parent mass and 



may then be hidden behind 01 underneath it, escaping notice until 
it IS destroyed The position of secondary siilashes must be charted 
{see Fig 125 , page 211 ) and then size indicated Then destruction 
will precede that of the main tumour at the first session of diatheim} 
Multiplicity has not the same significance for all wi iters loung 
and Davis hold that multiple tuniouis are “ almost suiely malignant , 
and Fenwick says that “the prognosis of cure after opeiation vi^ 
nevei be so good or so hopeful 111 multi2ile as in single papilloma a 
On the other hand. Swan and others see 111 it no adclitiona reason 
to sus2iect malignancy Wherever the truth lies jilurality unques ion 
ably 2501 tends a strong tendency to engiafting and succeecmg gra 
show a progressive increase in then malignanc}' 

Size of the Growth.— With tuniouis of small and medium size 1 
IS easy to form an a 25 pioxiniate estimate of then diiiieiisioiis 
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those that are hrge it is much more difficult Size has in importint 
bearing on the c>stoscop\, is Mill noM be shoMn 

Effect of Size on the Examination —The senes of dngnms pre 
sented in 1 ig IOj Mill issist in demonstrating the m us in mIiicIi 
the size of the pipiJlonn ifrects the c%stoscopic examination 

Pig IOj a slioMS a small single groM th E\ en Mith the prism close 
up it IS easilv contained in a single c\stoscopic field B\ means of 
lateral inspection the pedicle ma% perhaps be brought into mcm, 





tliougli tins IS b\ no meins alnass possible No sccondars buds 
ire \et seen buch i ncopl ism Mould be quickh destnned at the 
first sitting Mith the Ingli frcqucncs current 

I ig 105 B represents the siinc growth it a later period lo 
cncompiss it in a single field the instrument must iiom Mitlidriu 
to I grciter dist inee lllummition ami magmfic ition arc sairifittd 
but it is cis\ to ipproMinitc the prism iiul examine m dctiil cub 
comiHincnt jiorlion of the groMth Much greitcr dilhiuUs Mill lx 
expcnciucd now m oht nmng i mcm of the pedicle omiu^ to tlu 
extensue irboresicnce Mhuh oicrlaps and shrouds jt Tins oitrJ ippmg 
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of the base is important The appearance of the pedicle should 
witness for or against inahgnanc}^ In actual piactice one has, as 
a rule, to rel)^ on the shape of the tumoui itself, on its eleuation 
above the bladder, on the i elation of the tumoui to its shadow, and 
on the height attained by its lowest blanches, to form an inipiession 
of the degree of its pedunculation Papin has suggested an ingenious 
method of estimating the breadth of the pedicle A uieteiic catheter 
is made to underiun the growth in three difPeient diiections and 
palpate the peiiphery of the pedicle This, howevei, is not a pio- 
cedure which finds favour with the writer, for, unless absolutely 
necessa^5^ instrumentation of all sorts should be avoided m older to 
obviate the risk of tumour dissemination A more satisfactory 
expedient is, when commencing diathermy, to sink the electiode 
into the bod)^ of the growth so that when the current is lunning it 
adheies Traction on the electrode may then indicate the mobility 
of the pedicle In this drawing no secondary buds are figuicd A 
simple papilloma of such size would be destioyed with ease in one 
or two sessions of diathermy 

In F^g, 105 C the growth is much larger. The difficulties of 
examination have increased materially It is now impossible to 
obtain an idea of the tumour’s size by examination of any single 
field A number of areas must be viewed successively and an attempt 
made to estimate its size by comparing it with the extent of unaffected 
and visible bladdei wall 

It will be appreciated that an mciease in the dimensions of the 
papilloma inflicts a double disadvantage on the suigeon, in that the 
tumour IS laiger and the bladdei cavity smaller Owing to the 
former there is greater need foi cystoscopic manoeuviing, and because 
of the latter theie is less space for its accomplishment In this 
connection the question arises whethei it is wise to augment the 
vesical fluid There is some iisk in so doing of oveisti etching the 
base of the giowth and starting haemorrhage, but the advantages 
of increased space are so maiked that the risk, which is not a ^ci\ 
serious one, may be accepted When found necessary, theie oic, 
gently increase the bladder contents to a maximum of about 1 > oz 
This of course, must be done with caie if cystitis is picseiit 

In the case of a growth oiigmatmg on the lateial of t le ^ iscus, 
especially if close to the uiethial meatus, it is easy to unc ers an 
that once it has ovei stepped the median sagittal plane of t ie 
a direct view is impossible, and lecouise must be had to oiscr^a 


obliquely along its suiface , , ^ 

In Figs 105 C and D, and especially m the lattei t us ci 
of oiientation is well exemplified, and an attempt to sho^^ t le posi ^ 
of the cystoscope in an examination of such cases has been ma e 
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secondan nodules ln\ e been inserted in the drau mgs In / ig 103 C 
one of these nodules uould be discos cred b\ careful cNsloscops The 
second and losver one ssould probabls be missed ouing to its being 
oscriapped l)^ the main tumour In Pig 103 D tlie growth of the 
bladder roof also might well be oscrlooVcd now that the bladder 
space is so restricted Note tint m Pigs 105 A and B there is no 
imasion of the submucous coit Ihis his occurred m 1 igs 105 C 
and D The question of treatment m growths of this si7C will be 
discussed later (page 204) 

Large papilloinat i, cspccialK when growing from the laternl 
recesses, tend to gr is itate tow ards the bladder cnitlet ^lultlple 
growths m this situation arc freejuenth seen \t ail open operation 



Fig I0t> — Client rinp th<' lladtl r tlip { jstos< op plunpt s tlitough a ti ep collar 
cf prowth To show the difticnltj of judpinp the size of papillomata in this position 
and capcoiailj their depth 

the\ are found packed down into tins the lowest portion of the 
bladder probably tamed towards it b\ the stream ot urine The 
separate tumours fill together their mIU coalesce, and tUeir bases 
are hidden It is impossible to sas how minj tumours are present 
until the superstructure is remostd It is alwais surprising that 
the\ do not base a more pronounced effect on micturition (See how 
e\er the news of Blanc and Negro on page 198) IMien a bladder 
affected in this was is csstoscoped the beak of the instrument pisses 
through a thick collar of papillomatous material {I ig lOG) before it 
emerges into tfic open but it is almost impossible to judge the depth 
of this collar so as to issess the size of tlu tumour An\ attempt to see 
the aesical meatus fuls beciusc this is completelj coiered is is also 
the trigone There is therefore no landmark from which to get one s 
bearings These growths are amongst the most unsatisfacton from 
the point of new of pcrurcthral diathermi Thei iisualh proic to 
be quite big and are best treated through a suprapubic c\stotomi 
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Position of the Gro^vih. — 

Primaiy PapiUomaia — These ha^e a strong predilection lor the 
regions immediately behind and external to the ureter and inter- 
ureteric bar In my ex-perience the trigone escapes though other 
writers have described giowths arising theiefxom. As we pass from the 
base to the fundus and loof their fiequency diminishes rapidly 
Primary papillomata are quite rare in the upper half of the bladder, 
^lalignancv is greater in the lower segments of the bladder growths 
of the roof generally being very benign. 

Another well-recogmzed though less common site for implantation 
is the internal meatus In this position the neoplasm covers that 
orifice as though a com ivere placed upon it It may bleed on the 



Fig 107 — Treatment of papilloma co\ermg the meatus hv means of 
the retrograde cystoscope 


introduction of the cystoscope. and its extent is difficult to determine 
owing to its relationship to the prism For the examination and 
treatment of groni:hs in tliis situation Snuft Joly introduced his retro- 
grade cystoscope {Fjg 107. and Fig 1S9. page 316) Apart from 
it treatment m ould have to be by open operation ^ 

INIany of the meatal grovi:hs are secondaries and are due to 
atIIi getting sucked into the meatus during the outflow of urine TJie 
resulting friction detaches cells which engraft themselves around the 
meatus often m the form of a ring The uretliral mucosa appears 
to be unsuitable soil for groving papillomata as they vail thrn e riglit 
up to the margm but it is a great rants’ to find them arising vat iin 


*The cluef value of tlus instrument is for gro’Rths situated half an ' , 

inch away from the meatus I personally find it ddhcult to .jj 

electrode to the actual urethral margin but tlus can be satisfactori \ * ma/n 

through a posterior urethroscope of the Gcnnger or Joh pattern e 
tumour has been destro\ed tlirough the retrograde cvstoscope 


instrument is not an easy one to use and I ba\e found that ex P ^ 
small ^^‘Ol^i:hs it pa\s better to open the bladder and gi'e the e j * 
«;ession of diatbcrmv 



TUMOI J S OF HIE DI VDDEU 


187 


the urethra itself, e\en though long mUi not infrcqucnth piss some 
distance doi\n that tube In the female I haie seen mUi present at 
the external meatus this being more common iMth the long slender 
tjpe of frond 

The position occupied bj the growth or growths and an approx 
xmate indication of size should bt entered upon a chart and the 
drawing kept for reference during treatment further allusion to 
this chart will be made on page 210 

W jth tumours of large size it will be impossible to state accur itcl\ 
wrhere the ptdiele is implanted until its bulk has been reduced Tim 
precise site of origin of an apical grow th is 'xlso dilTicult to assign 

Secondary Papillomata — Sitelhte buds do not confine thcmscKcs 
so excIusneU to the periureteric legioii as pnmars ones Thes are 
more wideU and more esetiK distributed o\er the bladder surface 
though thev art more common ntir the parent growth thin awa^ 
from it 

Nodular Groj^ths — ^These are is a rule easiU located but where 
cystitis IS troublesome an incorrect impression ma\ be obtained both 
of their position and extent 

The Felaiionship of the Ureters to the Gro lih — ^This is important 
IS one of the ureters is freqiicntU ini ol\ ed at its orifice or in its 
intramural course owing to the site of election of these tumours 
The implication of a ureter bj a neoplasm is occasionall\ suggested 
bj a complaint of renal pain resulting from bick pressure though 
more commonlj the process is silent Pig lOS illustrates radio 
graphiCdU> the march of a malignant tumour arising near the right 
ureteric orifice in a patient whose general health was unsuitable 
for radical surgery The starting dilatation of the right kidnex and 
the oiertull ureter are seen in the earlv films with no demonstrable 
bladder defect Later the right kidnes h is become functionlcss 
the growth has spread across the bladder to involve the left ureter 
which is now in a stage similar to that previousI\ seen on the right 
side and a filling defect has appeared m the first affected part of 
the bladder The dilatition of these kidnejs was quite s\mptomless 
apart from the inevitable urtmia which as usual did not show itself 
till the second kidnev w as consider ibl\ damaged Kidnes s so inv olv ed 
are verv susceptible to ascending infection Pig 109 illustrates the 
production ot a dcntntic stone following such infection with a urci 
splitting organism 

The possibility ol damaging the ureter bv diathermv and causing 
stenosis must be kept in mind As a matter of experience the ureter 
IS vers rarely permanently injured eyen when energetic burning his 
been carried out close to it Often it is concealed by a papilloma until 
a considerable poition of that growth is destroyed when it emerges 
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Ftg 108 — Foui urograms illustrating the piogiess of an inoporablo nucinoma 
of the bladder base A, Upper tiact, light side commencing to diJate jC ^ 
normal B, Same date as A, bladdei shado^^ lounded suggesting i educed 
but no filling defect The right uietei dilated and sho\\s no peristaltic 
eMdentlj^ obstructed Left uretei empty C, Four months latci tmqt 

right kidney not excreting now, left pehis shoeing serious dilatation 
with A D, Same date as C, bladdei noy shows flattening on right side , 
in light ureter Left meter shows the same appearances as B did 4 mori j 
\ loiisly Note dilatation light down to ostium 
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Tpain This n Tppe'irance becomes e\ident however not at the time 
of the treatment, but at the subst quint inspection {see page 207) 



r,, Ui«l— 1 ,,,llo,.nrc»t>omno% rth lo romlofU n^}iturtr D lual, n 
rnaJLBT,eT,I,iVV' Cla*. rod fro IXU) 
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^eoplasms invading die Bladder Secondarilv.— G^o^^•ths not ontrin- 
atmg in the bladder itself may be : (1) Extensions from elsewhere 
111 the urinary tract, or (2) From parts not belonging to these organs 
1. Tumocks xot Origixatixg IX THE Bl.\dder Mucosa.''bi.t 
Extexdixg to it prom Other Parts of the Tract — These may 





i^i 7 110 — diverticiil t of the bLidder, iiie upper one conTainnirr ^ pipillems 
(not visible on surface but mdicated bv doisl Th** otiicr croivth s^s?ile and 
pnckenng the mneosa is seen abo\e ihe orince 

arise in vesical diverbcula. or the remnants of the urachus or thc\ 
may be papillomatous implantations from the renal pelvis or ureter 
DhTJiwuIa . — Xot infrequently diverticula are the scats of neo- 
plasms {see page 163) both billons and nodular. A beautiful exanip c 
is illustrated in Plate VII c. page 172. This gro^^dh, \\hen fir^t seen 
fimgated tlirough the opening of the dn erticuliun into the b a c er 
and hid the orifice. It was only when it had been reduced in si/e 
that its site of origin was appreciated {see Fig. 09 page 161) . \i«^ion 
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lo the method of treatment idopted for this growth is mide on pige 
209 Another tumour insing in t di\ erticulum is seen in Fig 110 
In this case t sitellite Iits formed in the bladder 

Urachal GroitZ/j^— Tumours presenting priinnriK at the ape\ of 
the bladdir and cs stoscopicalh indistinguishable from papillomati or 
epitheliomata mas arise m those remnants of the urichus i\hich persist 
so commonh Mithin the bladder inll or in its immediate Mcimt\ 
Begg indeed slates that this is the commonest t\pc of tumour arising 
m the \ault Fig 111 shous sudi a neoplasm and it can be clearli 



Ftg 111 — Operation sptcim n of a urachal f,roivth lai I op n to txposc the 
neopla m as it lies in the f anal of the urachiis The intravesi al projection rorris 
pondins; to Fig 11"* is marhed A The rounded upptr pol of thi growth was at 
operation just visible outsid the lUdd r wall 

seen to occupj a channel uithm the \esical musculiture The intra 
\esical portion is marked A and its cistoscopic appearance is shoiin 
in. Fig 112 Most of these tumours are adenomata or adeno 
carcinomata and mam show colloid degeneration Thev originate 
m the pnmitne cflls of the urachus and their histological tvpe iihich 
closel} simulates that of a rectal cancer betrass an embrvological 
descent irom the hmdgut of the embr\o A consider ition of their 
site of origin shows the futility of treating them bj perurethral siirgen 
Thej must be freelj excised a procedure for which their situation 
renders them emmentlj suitable l\hen a pnmar\ tumour is 
centrallj placed m the bladder aault the possibility that it is of 
urachal origin must be kept m mmd The onh other adenocaremo 
mata found in the bladder spring from the so called Brunn s nests 
(see page 83) 
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Tvhilst confiDed -ndthin the tract the tuniour had behaved as a benign 
one. Any sections of the urinary channels should, therefore, be made 
-Kith the thermocautery or other destructive agent and the surrounding 
area should be packed off. For further discussion see article b\ the 
author in the British Journal of Srtrgery. 1947. 35. Xo 13S Oct. 113 



113 -Pomts of .nvasxon of the bladder -remora a-ng .n the 
various contiguous strucTures A. 31aJe 


•2. TU3IOCES AKISIXG lY OeGAYS XOT BELO>GrN 
Tract.— Such grov^:hs encroach on the olve it pos- 

{Fig. 113) : thus tumours of the rectmi or prostate tvill 

teriorly. those of the sigmoid superiorly, v lulst jj®-" J secondary to 

undemune the mgone. vasmn niav help to 

another discus is diagnose d, the position of Ae i masion^ 

’^Tbe important subject of tjie effects on the unnare tract of tilerinc 
more fully di5ca=sed m Chapter XIX. 



TUMOUUS Ol- THE BLADDEK 

decide the site of the tumour Tumours ongimting clsculierc 

md im-ulmg the bl'idclor sccoiuhnK ^rc c\siU distinguished from those 
pnmw in tint mscus liic first alter ition goner dh takes the form 
of sn delation of the bhddcr wall Subsequenth, bowcicr, the 
groMth Itself fiingatcs into the mscus or ccntril puckering occurs in 
the mass as contraction takes place m the uuderUmg neoplasm (FMc 
VIII D page 180) At a liter time fistula; — the icsic6 \ igin d larictj 
IS the commonest— -result from perforation A csstoscopic draning 
taken trom a cise of sigmoul carcinoma nluch perforitcd into tlic 
bladder is shonii in Plate VI 0 page 152 The nliitish purulent 
material setn in the centre of the picture fioned into the bliddcr 
during cistoscopi and bccinic more ibiuulant on suprapubic pressure 
Differential Diagnosis — W hen the conditions arc fa\ on^blc the 
diagnosis of a sesical tumour is cas\ but nhen csstitis h ciUorrliagc 
and a thimble bladder — scicralU or m conjunction— art the 
operator mistakes rcubK occur A gronth coicrcd mt^ fibrin and 
muco pus, and cspecialU if encrusted m ith jihosphato casih 
mistaken for a calculus Coin crsch a stone sinularU coajlfl in debris 
ma\ be mist ikcn for a nci rotic tumour The mobilits df l^ic stone 
i\ fien touched b\ a bougie ind the fivitv and tendenev to ba;Vnorrhagc 
of a groiith under snnilir circumstances sctm to distingiusii them, as 
Mill indeed a radiograph OccasionalK a circul ir blood clot occiip\ing 
tfie bladder base niU simulate in infiltrating carcinoma Subsequent 
m\ estig ition Mill correct tins error 

The difficnlts in distinguishing betMcen a smiU papillomatous 
bud and some of the m imfcstations of cistitis has ilrcadi been 
discussed (page 83) It arises partimlarU in infected bladders iilijcli 
are or base been the sc it of a mIIqus tumour A similar difficiiltv 
mas be eapenencccl Mith larger grouths — sa\ those the si/e of a pea 
CsstUis Mith prohleration occasion vll\ produces polipoid objects 
( csstite \cgetante ) and it mas be \er\ hard to decide wlicthcr siicli 
a lesion IS neoplastic or mfiimmators T,he latter ire usualh more 
irregular m shape than are neu gronths arc generalh devoid of 
pedunculation and indeed their base is as a rule wider than their 
ape\ whilst their swollen appearance and deep red colour correspond 
to that of the surrounding h\ per'cmie and cedematous mucosa These 
vegetations are liowcver cMremelv poUmoiphic and ina\ be almost 
indistinguishable from papillomata This difficult} is partietihrl} 
experienced at the margin of mans large tumours which merge 
msensiblv into an inflamed or cedematous irea Sometimes furtlier 
examination of the bladder will show other similar manifestations 
close to or m a remote part of the mscus whilst tieatment directed 
against the cvstitis mav clear that orgin sufficientlv to allow an\ 
true neoplasm to be identified 
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Endometrioma. — ^Another tumour invading the bladder second- 
arily is the endothelioma. The beha^Tour of this tumour i«: <:o different 
from that of the more usual vesical growths that it is diseus-ed 
separately {see page 213). 

Concomitant Bladder Lesions. — Concomitant bladder lesions are 
frequent. Most of them have already been referred to Cijsiiiis is 
the most important. Its occurrence, especially complicating malig- 
nant disease, has been noted, and is so characteristic as to have 
diagnostic significance. It may precede or follow instrumentation. 
LencopJahia {Plate Mill F. page 180;. described on page 250. ri an 
occasional sequel of old-standing cystitis. :Malignant degeneration of 
the thickened epithelium may accompany it. and in this in«=tance the 
cystitis is. of course, a precursor and a cause of. instead of a sequel to 
the groirth. Calcvlu-s formation is rare. It is usually of the secondaiy 
phosphatic tt'pe. Blood stones may occur when haemorrhage has been 
severe (Plate MI A. page 172). Fisivla and dizerticulvm have already 
received adequate notice. In places where the disease endemic. 
hUharziasis acts as a precur-or to various neoplasms (see pa^e 147) 
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Unhappily not a few patients reach the surgeon vhen the growth 
is so advanced that even its cystoscopic recognition is difficult or 
impossible. The bladder may be almost or quite filled vdtli grov^th 
cystitis or infiltration may render it small dirt\\ or intolerant vhiKt 
hiemorrhage may be severe and intractable Cystoscopy is hampered 
and may be of little use. We may then take advantage of cystography 
By filling the bladder with some radiograpliically opaque ^^olution (sec 
page 157) a silhouette of its catut}' may he obtained on an X-ray film 
A A'esical tumour projecting into this ca%TtA' will appear as an area of 
diminished opacity- within the X-ray shadov. , Though incapable of 
aSbrdmo^ us the detailed information attainable by cystoscopy, this 
examination will ratify the suspicion that a neopla^^m is present : 
it may show its size and position and may aho indicate vhether it is 
\Tllus-covered or smooth. It vill further demonstrate the «hape and 
size of the bladder itself, and thereby it is often posrible to judge the 


probabilit\' of infiltration. 

Benisn Tumoirrs. — A. benign '^'illous papilloma shows an irrcgu^r 
vrayy margin with numerous secondary indentations ^ 

TMien the axis of the rays is suitably directed the pedicle vi le 
recognizable and brealcs the line of the bladder contour. tsn 
generallv be located m one or other of plates taken in different 
fvhen the pedicle lies in the axis of the ray. it ^nll not be seen 
gap produced in the shadov by the grov th vuil probabh be comp e e > 
STUTOunded bv contrast solution. 
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The bhdcler slnclo^v slio\\s an orgin of normal size, nncl its contour 
smooth sharp and regular, e\cept at the points ^\he^e it is m contact 



Fij 114 — Cystoj^ram of large papilloma and secondary growths A Outlying 
growths B 'Mam growth 



Fif llv — ^Tracing of cjstogram in a 
css of tar^ 1 ft s d d cs cal papilloma 
'ot regurgitat on up the ureter of the 
unaffected side 



rty 1 1 6 — Tracing of cvstogram in a 
o* papilloma of the right side of 
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With the papilloma or its pedicle. Hypertrophy of the musculature 
IS often present in papilloma-contaming bladders owing to obstruction 
and the small irregular indentations to which it gives rise at evsto^ 
gra])hy are quite characteristic and easily recognized once their 
appearance is known {.^ee Fig 85, page 153). Blanc and Negro state 

that the fronds engage in the 
vesical neck at a given moment 
and stop the stream. If radiographs 
are taken before and after micturi- 
tion a considerable residua] will, in 
many instances, be observed in the 
second plate Blanc and Negro 
appear to have found retention 
very common m papillomatous 
bladders. It is favoured by a long 
pedicle, Jongvilh and also by large 
growths 

Infiltrating Tumours. — A refer- 
ence to Fig 103 (page 181) v ill show 
that an infiltrating tumour may or 
may not have a noticeable intia- 
vesical prominence Wlien there is 
such a prominence its outline is 
smoother than that of a benign growth, the villi, if present, being 
stunted or swollen and the tumour relatively solid Owing to tlie 
absence of penetration by contrast fluids amongst the villi, the lacuna 
which the tumour causes within the vesical shadow is more pronounced 
and has better-defined edges When there is no protrusion but merely 
infiltration no lacuna will appear on the radiograph But m this 
case, as also frequently in the case of projecting malignant growths, 
the bladder itself is modified It is irritable and small Its outline 
shows considerable change, and much variety of shape may be seen in 
any series of bladders, largel}^ dependent on infiltration and infection 



The following table modified from Blanc and Negro summarizes 
the principal cystographic features of simple and malignant neoplasms. 

Papiixoma EriTimi ioma 


Vesical capacity 
Bladder outline 
‘ Image lacunaire ’ 


Bladder evacuation 


Good 

Regular 

Density not uniform 
Margins broken, deli- 
cate, shade off 
May be incomplete 


Reduced 

Irregular but sharp 

More uniform and intense 

Sharper 

Generally complete 


Similar infoimation may be obtained by intravenous 
the exposure being made after the bladder has had time to i 
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centrist soUition ibis procccUire li is the ndthtionnl \ iluc of iiulic'it 
me renal function nul of shonme i\hcllicr there is Inik prtssurc on 
either kuIiiCN {See 1 lOS, pi^c ISS) 

INDICATIONS ron TUrAT:\IENT 

A1 the cistoscop\ the surgeon must make up his nnml rt girding 
his hue of action ihc factors controlling his dctision nri the si/c 
position im\ nature of the neoplasm ami the age and condition of 
the patient Simple mHous tumours mil nonadass he treated In 
diathcrim unless tlic\ arc deemed loo c\tcnsi\i when the bladder 
mas be opened for supr ipiibu diathcrnn I In cfTci 1 of si/t on 
trcitincnt IS rcijcucd on pigc iOJ I irgt growths whnh art ft It 
per rectum or per \aguiam arc uuariabK malignant Mam julpahlc 
growths ire hard and this exainin ition is frctpicntli m itself tUtisisc 
anti ma\ render csstostopi unnet tssiri nr c\tn limit sirnblt V 
growth which tin he felt himaniialK is alums malignant icrs 
large and prohihU inoperable t\ hen tlcfimtc innlignalil change is 
obscrictl perurcthrd mclhotls arc gcncralK unsuitahlc Ihc thoicc 
will then lie between open ojicntion ami some form of ratliollurnjn 
Open operation ma\ bt for {«) The implantation of radon settK 
(often preceded hs diithcruis through the suprapubic wound) (h) 
r irtial or total e\stcctom\ (c) Ptrmantnl suprajiuhic tlrnmngc 

Consider ible judgement and csjicricnec arc retpured to assess 
the needs of am gnen ease whilst indnidnal surgeons \ar\ in their 
selection of a method of attack II irtl and fast rules cannot be 
laid down fo f^mern tlic thoicc of casts Nodular growths when 
not too es-tensuc ind not iniohing too much of the trigone tan 
be excised Implication of one ureter docs not jirctludc pirtial 
excision but when both arc luvoKed total csstcctcmiv should be 
considered 'Ihe firther aw ij a growth is from the neck and trigone 
the more suitible is it for rcmo\ al 

THE PERURETIIRAL TREATMENT OF SIMPLE PAPILTOMA 
01 Till BLADDER 

Historj — Alodcrn penircthral treatment of bladder papilloniati 
dates back to the lear 1010 when Beer introduced the electrode of 
the monopolar or Oudm (urrent into tlie bladder through the c\sto 
scope and thus opened the w a> for the destruction of s esical tumours 
under obsersation IIis first report included two eases winch how 
e\er were rapidls followed bj others from Kc>es Buerger Molbarst 
etc so that m 1911 38 cases Could be collected b\ Beer The pro 
cedure rapidl\ gamed adherents At first the monopolar current was 
emplos cd but it soon gas e w a\ to the bipolar <1 Arsons al current 
Mith the former the electrode was held at a distance from the tumour 
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and destruction -n-as obtained by firing sparks of Yarj'mg leno-ths 
thereat In the bipolar method. Tvhich I beheve holds the field exclu- 
sively to-day, the active electrode is introduced amongst the villi of 
the papilloma and the current passes through the tvhole tissue of 
the grov-th to the inactive electrode, vliich is situated under the 
sacrmn. This form of treatment had previously been apphed to 
lesions of the surface of the body, gro-vrths. njeid. tuberculomata, etc., 
the only differences between it and the intravesical apphcation being 
that the latter was carried out under water and through the cvstoscope 
Technique. — ^The bladder is prepared in the ivay described for 
the examination of the grovi;h For routine work a distension of 



Fig 118 — Diathermy machme 


8 oz should be eniplo\^ed. Lesser quantities are inconvenient giving 
too little space, whilst over-distension may be provocative of bleeding 
The inflamed bladder may. of course, decline to take so much 
and on the other hand large bladders may be mduced to take consi er 
ably more, but such an amount should be employed onl} icre 
difficulty is encountered from the size of the growth Tiie surgeon 
should then not hesitate to employ up to IG oz a ^ 

The patient occupies the usual cystoscopic iiosition. an ^ 
his sacrum lies a large flat electrode (7 by 5 in.) winch is connec 
to one pole of the diathermy machine (Fig. US). The other po e i 
attached to the active or vesical electrode, which is an insu ^ ® 

supple wire of the size of a ureteric catheter, tipped v i i pa 
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{hg 119) The of the imctne electrode is soTked in siline 
solution The ictiNe electrode is sterilized b> immersion in nnti 
septic lotion A single cTthctenzing c\stoscope is emplo\ed xnd 
ifter the hhdder Ins been prepared tlu telescope is introduced and 
the birrcl is loaded >Mth the electrode 

In Chapter II the practice of connecting the c\ stoscope direct to 
the town’s mains as is sometimes done was disapproied ^Ahen 



Ftg 119 — Iiitra\Psicnl eipctrodf for prruretliral diallipimj 


that suppU of electncita is eniplo\ed lor the diatherma machine a 
separate source of current to light the cs stoscope lamp is essential to 
safet\ A Uni\ ersal machine which IS earth free ma,\ howeaer, be 
cmploacd as the low tension circuit containing the cs stoscopic lamp 
has then no direct connection ith the mam 

Satellite buds arc vttacked first when thea are accessible {Fig 
1.20) IlaMug been charted at the examination ca stoscope thea are 
quickh located and are generalh rapidh destroi ed If left until the 



Fij I 0 — ^Treatment of %es»cal papilloma begins with secondary growths 
if any are present 

m tin tumour has been burnt thc^ ma\ be hidden b\ debris deri\ cd 
from the latter 

After the clectrodf has been projected the current which is con 
trolled b\ a foot switch worked b^ the surgeon himself is turned on 
A swirl will be seen m the medium and the \illi of the papilloma will 
swa^ shghth Let the current be weak it the start and increase it 
gradualh The waiter estimates the strength required b\ the effect 
on the growth rather than bi the ammeter As the electrode comes 
into contact with a mIIus more marked moiement occurs and a 
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Stream of bubbles rises to the bladder summit. If the cvstoscope 
IS held vertically over this stream, the bubbles will encountei the 
fenestia, and lodging there will obstruct vision ; but if the mstiument 
IS held obliquely, they pass by on then way upwards When bubbles 
do so obstruct the view they are easily dislodged by rotating tlie 
whole instrument so that the fenestra points upwards and then tapping 
the barrel, when the bubbles will rise to the bladdei apex Sometimes 
they may be more simply removed by withdrawing the telescope 
momentarily into the catheter Blanehing and coagulation occur 
in the area of the papilloma which is in contact with the electiode 
The longer the two remain in contact, the wider and deeper becomes 
the extent of the chairing, and the central portion eventually turns 
black This eschar is non-conducting to the electrical current, and 
the consequence is that spaiking takes place to adjacent portions of 
the growth Not infrequently a miniature exqilosion occurs as 
bubbles imprisoned m the growth force their way to the surface. 

PLATE X 

A, A small papilloma prior to treatment Note its delicate \ilh each con 
taming a vessel The intravesical electrode (foreshortened) is seen in the foregiound 
ready for application B, Electrode in contact Note the ^\hite eschar with a dark 
centie and the gaseous bubbles rising to the vesical vault C, Treatment com 
pleted D, Seen tw^elve days later A central unhealed ulcer with sui rounding 
hyper dcmia and slight oedema E, The area of implantation at end of tw o months, 
now^ avascular 


When the current is working at good piessure a hissing noise is pro- 
duced m the bladder, and is conducted to the surface by the shaft 
of the instrument 

The current is switched off before any attempt is made to with- 
draw the terminal, and then it will be observed that the tip lias 
adhered to the neoplasm and must be forcibly detached. Often 
it retains its hold stubbornly and ultimately cairies away with it a 
portion of charred tissue This does not occur until the piocess of 
cauterization has been pressed home deeply at a given spot Charred 
debris acts as an insulator and must be removed Sometimes this 
can be done by withdrawing the electrode into the ban el of the cysto- 
scope the diatheimic current being, of couise, turned off Contact 
with the walls of the catheter may detach it Usually howe\cr, i 
becomes necessarj^ to withdraw the electrode completely for more 
effective mechanical cleansing as by scraping 

Size of the Growth. — The size of the neoplasm has an inipor an 

bearing on the treatment |i 

Small Papillomata — Growths the size of a large pea or a snb 
marble may be quickly destroyed by the application of the ^ ^ , 

at three or four points [Plate X C) Complete blanching o 
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growth IS obtained, and \t the finisli the cleetrodc is sunk into 
the miss centrUK and held there in order to obtain dcstriittion of the 
pedicle ^ Mimnition ifter 'i period of three weeks will dciuoustritc 
the dis ippcarince of the growth If the whole of the actual papilloma 
IS not onU dcslroscd but also renioscd the base from which it grew 
will be laid bare Tlic bladdc’* mucosa mn be burned (piitc deepiv 
at tins point taking in is a precaution ngiinst recurrence i snnll 
surrounding rmjT of ipp ircntK licdtln mcmbrine >.oan\ict\ regard 
nig the possibihU of i perforation need deter tlic ojicr itor as the writer 
Ills neser seen tins happen 

forger 3 luaours — lUese will prohahK rccpiirc miu\ points of 
contact and more th in one sitting ith a grow th about the sire of a 
small walnut high frccpiencs max he applied to the whole of the 
surface at a first sitting and materiil dccrcisc in its si/c be obtained 
It is xxell as a rule to start with the part farthest from the operator, 
placing the electrode behind the growth and burning its distal or 
upper surf ICC If tlic rexerse process is adopted this irca xxill liter 
be bidden from xicw In charred debris Ixmg in front of it The nearer 
portions are then sxstcni iticallx attacked ^^hcn i new spot is being 
selected for application of the current it should not he too close to 
the prcxious zone for the surrounding area is alreadx doomed whether 
It ippeats so or not (see page 207) A second xppUcation in three 
weeks tune will piobablx complete the xxork on a tumour of this 
size and render the bliddcr free from growth though the speed of 
reaction to chathermx xanes xxitb the elegree of malignmiex 

Should one ignore the surf tee of the tumour mil direct one s 
energies to the pedicle tlius as it x\ ere nndcnmiimg it This 
suggestion IS frequcntlj put forward and is unusuallx attractixe In 
practice howexer it proxes disappointing Jlost tumours haxe i 
rounded squat formation and though tliex max haxe fiirlx long 
pedicles jet the branches swoop down and conceal the mam trunk 
with a spacious arborcscence which precludes clinct application of 
the electrode OccisionaUx hoxvcxcr one does come across a particu 
larix long pedicle winch inxites chxision 

Tile same principle max be applied to secondarx branches of the 
the growth bj turning the exstoscope on to its side and cutting 
into the mass latcrallx A whole frond max thus be cut off low 
doxxn ind fall aw ax — a manauxre xxhich is economical of time 
It IS doubtful, howexer whether the protedure is whollx wise 
Cells from the surf ice of the papilloma are eajiable of being 
detached and re implanting themsclxcs uith the production of 
grafts Is not such impl intation spcci ill> hkelx to occur if masses 
of unnourished growth are recklcsslx thrown down on the heilthx 
bladder wall’ It is piobablj safer to adopt the more tedious and 
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laborious process of killing the tumour from surface to base ivitli 
the assurance that each portion of detached giowth is pieviously 
devitalized 

La7ge Giowihs — With each increase m the size of the tumour 
the surgeon’s difficulties multiply, until at length it becomes question- 
able whether the ease is suitable for peruiethral treatment at all. 

To deal with large papillomata Kidd mtioduced a special dia- 
thermy cystoscope {F%g 121), m which a large eleetrode forms the 
beak of the instrument This eleetrode is eapable of cairying much 
heaviei currents than the usual pattern, but it demands the greatest 
care and much experience to use it safely Heiitage and Young 
have also designed instruments to deal Avith laige giowths 




Fiq 121 — Ividd’s cystoscope for fulguration of large papillomata 


When a large neoplasm is benign, one must decide whether to 
set out on a protracted couise of diathermy or to open the bladder 
and, by employing a combination of cutting current and diatherm), 
to destroy the tumour {see Lancet, 1931, Dec , page 1403) There are 
disadvantages with each method, foi prolonged and repeated 
vesical treatment is trying alike to patient and surgeon, n st l i 
the open operation comes the danger of wound implantation, le 
longer convalescence, and the fact that the patient does not cn irc j 
escape subsequent cystoscopies and perhaps diathermies, i os 
surgeons, however, at a given stage decide on open 
though the point at which the transition is made wi ! \ 

different workeis and with the featuies of the indiMCua gro^ 
Amongst other things the position occupied by the neop asm 
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inlliicncc lluis u tumour Iht s>7c of ii [tolf lull I'UV "til Intk m 
the hluhUr opposite the surnon nu^ht Ik lUnlt \\ith p<r urdhrmn 
'v>\ktcis if \ ]L.ro\Nlh of Muulvr mk Uw o\tr the \esual outht («« 
picte isfi and lu lOfi) open operation should he prefirretl In 
honlcrlnnd cises a lirst or proh itionan sittnv» inu he tried as 
therein the m/c of the tninonr nia\ he roehieeel so tint treitnunl 
wdl he easier at i suhsequent dale Uhere it is dillitiiU to nnneiiurc 
the eistoscope so as to fje I a reason ihU {rooel Men of the f,ronth 
points arc sclceted remote from the hlndder nail in eirder to ensure 
the litter against el linage 1 hns eertain tnniours nhuh at first si^lit 
appciT inisintiWe fe>r pernretUr d tre etmeiiV mas viUmmleK lie 
(lest rosed 

rimti of ^IcihiiiM — • \s the work proeeeds the hladder nuehiim 
bceomes tlotuU Ihis results from the eharred debris of the Ire lied 
surfiec lloitm^ out mlo the \esie d fluid and remlerin^ it ojuejue 
lurhidits IS luneh more tronhlesome nith lar^e and hi\unant j^ronlhs 
than nith sm diet ones nhilst nith the smallest it se ire eh interferes 
at dl In the last inentiontel such tie hns as there is re mains 
idhcrcnl to the pipdlnmi nr falls qnulh on to the hlndiUr have In 
middle si/t el tumours re seashni}, hce onus nnperilne after five or ten 
minutes trcitmeiit Craihidh tlie imdniiu heeeimes so eloiidv that 
onh a Sa^uc impression eif the hlndder eontents is ]>t>ssd>le \.t 
this sta‘,e the c s stoseopist nho has watt he el the ]> qnllonm and its 
sunotmdin^s ilurmu thr truisilion from eU ir tei tip u\m e ui still 
effeeliveh and sifeh qiph his tre itmrnt even tliou^h it nonid non 
he diflienlt to demonstrde the ;,n)nth to anotlier ohstner and it is 
aihisahle to toulmvm svtU into this idiasc ksi irii«,atioii he too fre 
epientU resorted to md lime he lost S ifelv is^niranteed lev keeping 
to portions of the villous tumour which arc known to he remote from 
the bladder wdl, and h\ rcstneliiiK the mo\ cine nts of the electrode 
Kc wasliiiij, — Atl\anta[,( should he taken of the jirojicrties of the 
irrvf^atmg csstoseopc when rc w vshnw^ the Idvelekr for not ouU ilocs 
this obviate the passitifi of a fresh instrument hut its thm w dis and 
conscqucntfv large liorc allow rapid entrv and exit of fluids with 
greater ehsturhanec of \csvcal ekhns iml therefore more rapid ilcaiismg 
of the held W ith this instrument h df a minute sufliecs for the whole 
procedure Ihc cve of the instrument during the mflovv should face 
the growth Bv this means the debris on the pajnlloma and llio 
bladder base is disturfied and a more effective clearance is obtained 
Before emptsing out the lotion the fenestra must be rot i ted so that 
It points awa> from the growth lest tlie latter should he sucked into 
It On rc examination of the bladder the improv eiiicnt in \ isibihtv is 
gratifving but inspection of the tumour generalK suggests an unsatis 
factorj extent of destruction Ihc burning however, goes deeper 



206 


CYSTOSCOPY 


and farther afield than piesent appearances indicate, as will become 
evident at a subsequent date {see page 207 ) 

Duration of Treatment. — Treatment is carried on in the case of 
small or medium-sized tumours until total destruction appears to be 
achieved. In larger giowths either of two factors may be lesponsible 
for terminating the session When the tumour has been fulguiatecl 
over a large area it becomes covered with semi-adherent povderv 
debris which detaches itself at every touch of the electrode and so 
renders ihe medium turbid Further, this adherent debris is a non- 
conductor of electric currents, and it is of little value to apply dia- 
thermy through it Foi these reasons treatment cannot usefully be 
carried on beyond a certain point, which is reached as a lule m about 
half to three-quarteis of an houi 

Anaesthesia. — A papilloma is insensitive and can be burnt freely 
without evoking pain, if the bladder surrounding its base, which is 
sensitive to thermal stimuli, is safeguaided The question of anaes- 
thesia really turns on the amount of time that will be occupied by 
the treatment, and therefore on the tumour’s size Large growths 
are taken into the hospital wards and given treatment say up to 
three-quarters of an hour in duration To these patients a geneial or 
a spinal ana?sthetie is administered, chiefly because of the discomfoit 
of so long a cystoscopy The use of ether in the presence of a dia- 
thermy machine requires the usual precautions Small giowths are 
treated in the Out-patients’ Department, wheie also the late sessions 
of diathermy for large ones aie given For these a local or sacral 
injection is sufficient but a low spinal is not contra-indicated in 
out-patients 

Period in Hospital. — Cases treated in the Out-patients’ Depait- 
ment return home immediately The stay of a patient admitted to 
hospital is regulated by his recovery from the ancesthetic rather than 
by the condition of his bladder As a rule he leaves his bed the da} 
following operation and is discharged on the subsequent day 

Date of Return for Examination. — The patient is instructed to 
return on a specific date for re-mspection Whether he returns to 
the ward or to the Out-patients’ Department depends on the suigeon s 
impressron of the amount of destruction attained, and his idea of v la 
the growth’s size will be at the next session. 

It IS a mistake to inspect the organ before an interval o nee 
weeks has elapsed, as sloughs and debris requiie this period to separa c 
completely Moreover, a certain amount of bullous oec ema anc 
chronic infiltration may still remain round the cauteiized spot, 
an appearance suggesting malignancy Cabot calls this a 
carcinoma and states that it may last as long as three 
know that it was not there when treatment began and ma} ler 
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assume that it is t\ue to the burn , but if am doubt cvistb as to 
its nature fulgurition m its immediate Mciiut\ should be asoided until 
an> inflammatorv induration has had time to subside, otherwise the 
cjstoscopist may again ind again be misled b\ the appearance of 
infiltration which looks to be neoplastic but really results Irom Ins 
own treatment I ha\e not infrequcntK had patients referred to me 
on account of such a ‘ pseudo carcinoma ’ In each case the surgeon 
had reburnt the supposed grow th to obtain a cure In each as should 
ha\c been foreseen, the lesion was aggra\atcd, but under expectant 
treatment it subsided completely If after a rpasonablt period of 
waiting the c\stoscopic appearance remains indeterminate a bite of 
the affected wall ma\ he remo^cd b\ the rongeur for microscojw 
but there is some danger of obtaining onU the lnflammator^ area 
around an actual tumour as in li\e instances recorded b\ Trater 
in winch such material was reported upon as inflammatorc, in each 
the disease eventualh showing itself to be malignant 

The opposite mistake has also been made a pseudo carcinoma ’ 
being ^emo^ed operati\eb whereupon its inflammator\ nature was 
discovered by microscopv (Barnev ) Prolonged r\stoscopic vigilance 
IS apparently easier and more satisfactory than an\ other mode of 
investigation as, should the lesion be due to the burn, it will recede, 
whereas if it represents malignant infiltration it will progress 

Another lesion vihich mav be wrongU construed is a patch of 
unhealed mucosa whose velvety granul vtions floating under water 
ind seen with the high magnification of close cvstoscopic inspection 
may simulate a bud of neoplasm Three or four weeks therefore 
sliould be allovicd to elapse m order to permit the separation of sloughs 
and the disappearance of such pitfalls to correit diagnosis 

II hen the dngnosis of vesual papilloma is first midi the patient 
should be advised of the ncccssitv for repeated treatments and inspec- 
tions He should be told that tht ct ssation of h'emotrhage must not 
luU him into thinking that the growth is cured If the probabihtv 
of relapse and ultimate unsatisfactorv progress of the disease is 
catefviUv explained there will be but few delinquents 

Iffects of Treatment — Vt the examination three or four weeks 
after tht diathermv it is alwavs interesting to discover how much of 
the papilloma his disappeared Hsuallv the destruction is greater 
thin was foreseen It is not uncommon indeed when a papilloma 
has been treated without anv expectation of its disappearance to 
re examine at the end of a month and find it gone H hilst this nnv 
be gratifimg m one way, it is n matter for apprehension m that the 
bisc has not been adequately cauterized Generallv however a 
search will demonstrate an area of hvperxmia m the position 
prcviouslv occupied bv the papilloma and the ipplitatjon of m 
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electiode at this point will allaj^ anxiety For this reason it is not 
good to allow the period between C5'stoscopies to overrun four vceks 
lest this indication should vanish 

The large extent of devitalization is ex}ilained by the way heat 
IS developed in the tissues through ivliich the curient passes on jts 
way to the inactive electiode The whitened tissue seen tlnough the 




A B 

122 — Diagrammatic representation of the course of the diatliermic current 
in papilloma ^\lth A, A small pedicle, and B, A bioad pedicle 


cystoscope lepreseiits onl)^ the zone of intense heat mound the 
point of the teiminal wheie actual coagulation is taking place Heat, 
howevei, is developed in gieatei or less degiee at eveiy point betAveen 
the two electiodes, its intensit)^ diminishing as the cone of tissue 
thiough Avhich it is passing bioadens out (F^g 122 B), so tJiat the 
visible area of ivliite chaiung oveihes one in ivhich the ciuient density 
IS insufficient to cause coagulation, but is ncA^eitheless sufficient to 



A B c 

123 — Illustrating effects of diatheimy on a papilloma A, Oiigmal 
growth , B, The apparent destruction at end of session , and C, The appeal aiico 
presented at a subsequent sitting 

devitalize the cells This tissue, which appealed unchanged at the 
time of the tieatment has died and disapiieaied at the end of tiice 
weeks (Fzg 123) 

ConcenU ation of Heat on the Pedicle — The amount of 
fore, developed in any tissue is piopoitional to the cuirent ^ 

If a papilloma has a thin pedicle, the curient is highl)'’ concen ra cc 
on this structuie {Ftg 122 A) and its deAutahzation is a ^ 
bility Presumably the unexiiected total disapj^eaiancc o umouis 
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whose patients had been unfoitunate m the number of recurrences 
fiom which they had suffeied, states that these liad almost mvanablv 
taken place at a site icmote from the primar}'' growth 

Recurrence elsewheie may be due to secondaiics ]nesent at the 
time of the operation, but so small as to be invisilde, wliicli liave now 
grown into evidence Suspicion maj^ be aioused that they result 
from the implantation of cells knocked ofi duimg cystoscopy As a 
prophjdactic measure against this complication, the luigation of the 
bladdei with v^eak silver nitrate solution (1-1000) after tieatmcnt 
IS valuable, as thereby possible implants are destroyed. In addition, 
a couple of ounces may be left in the bladder for the patient to pass 
later. 

Whenever a bladder is found to contain more than thiee or four 
tumouis, we may prophesy a continual tendenc}" to i elapse Recur- 
rences caught eaily are rapidlv and easily controlled by diathermy, 
they should not be allowed to get out of hand if the follow-up 
system is efficient 

Follow-up Record.- — -The following-up of these cases is one of the 
most important parts of their handling My own system is as 
follows — 

After the papilloma is considered to have been destioj^cd the 
bladder is inspected once at the end of a month Thereafter 
two examinations are made at three-monthly intervals, and three 
moie at six^monthly inteivals That carries us over a peiiod of tvo 
yeais In isolated cases where the growth was vei}^ laige oi picsented 
doubtfully malignant characteiistics fuither inspections may be 
lecommended. At each of these cystoscopies the vhole of the vesical 
mucosa is caiefull}^ sciutinized, whilst the site occupied by the oiigmal 
tumour and by any secondary splashes leceives special attention 
Any lecurrence is caught when yeiy small and easily destioycd I 
keep a lecoid book {Fig 125) of bladdei tumouis in which the oiigmal 
condition, position, and number of growths are chaited, and the 
histor}'’ IS entered, together with my oiigmal impiession of tlie pro 
gnosis On the back of each sheet are noted the vay m vliich the 
tumour is reacting to tieatment, the time vhen it is pioposed to 
treat it again, and whether the patient must come into the vaid or to 
the Out-patients’ Department, etc In this way patients are no 
overlooked as is liable to happen when numbeis of similar cases arc 
under treatment at one time 

Post-operative Complications.— A little discomfort on mictuiition, 
especially on the fiist occasion, is usually all that is observe , t ^ 
occasionally a patient complains of abdominal pain, groin 
pain in the back, which is attributable to the cauten/a ion 
bladdei wall itself Two complications, hovevei, claim our a en 
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Fij 123 — Record bonJv for bladder tumours 


Ilamonhage — ^This is a complication rIucIi according to Beer 
occurred in 3 out of 200 cases (1^- per cent) It is therefore rare It 
^^a^ happen shortU after the treatment or at the period lahen the 
sloughs separate It is generalh not sea ere and can usuall\ be con 
trolled b\ rest 

Scpus — \fter diathcrmj a necrotic mass is left behind which 
offers itself as p ibulum to an\ micro organisms present so that sepsis 
must be meticuloush guarded against The responsibihtj of keeping 
a bladder clean through a long series of c\ stoscopies requires emphasis 
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These patients must be flooded with hexaniine for twenty-foul liours 
before, and a week aftei, operation Fmther I irrigate the 
bladder, as before stated, Avith silver nitrate after the fiilguralrion. and 
leave a couple of ounces in the viscus for several hours 

The piesence of seveie cystitis prior to diathermy slioiild be 
legarded as a conti'a-indication to that operation, and a determined 
effort should be made to get it under control before sucli treatment 
is adoj^ted If this proves to be impossible open operation should 
be considered The choice wull, however, depend on the degiee 
of the sepsis Even if it w^ere advisable to treat a papilloma in a 
considerably inflamed bladder the treatment would be difficult because 
the suriounding ledness and oedema hide small buds and indeed niav 
simulate them and also because the inflamed viscus resents manipu- 
lation Malignant cases are moie susceptible to sepsis than aie simple 
ones, and the cystitis is much moie difficult to cure 

Cystoscopic Implantation of Radon Seeds, — Tlie cystoscopic 
implantation of radon seeds into or aiound a tuinoui is at fiist sight 
an atti active proposition and instruments have been designed for the 
purpose and have achieved some popularity, especiallv in America 
The actual dehveiy of seeds at a coiiect depth and position is in tlie 
winter's view" moie satisfactoiil}" earned out thiough a cystotomv 
w"ound and even here ma}^ piove to be a finmeky task Collect 
disposition, especially on the distal side of a grow-tli, is almost im- 
possible cystoscopically 

Ralston Pateison eonsideis that seed implantation thiough tlie 
cystoscope should nevei be consideied for malignant disease as the 
radiation distributions so obtained aie inevitably very pooi He 
advocates gold seed implantation at evstotomy to give a dose of 
betw^een 6000 i and 7500 i The use of seeds in this w"av allows the 
bladdei to be closed wdiich is not possible if laduini needles aie used 

Stanfoid Cade says “ The advantages of the endoscopic methods 
are outw^eighed by the following disadvantages (1) The wall thick- 
ness of the seed is limited b)^ the bore of the instiuinent, tins means 
that the scieenage is limited to 0 3 mm of platinum , se^^eie leactions 
follow and risk of infection is increased (2) Tlie distiibution of sma 
ladium foci in legular geonietiical patterns is difficult with the icsu t 
that except in verj- small lesions, some aicas aie ovei-iiradiatcc , 
wdiilst otheis receive a sublethal dose The technique of c loicc 

IS accurate needling undei diiect vision tiuough a wide supiapunc 
cystotomy 

CHEmCAL COAGULATION OF BLADDER TUMOURS 

Joseph introduced the method of coagulation of bladder 
with trichloracetic acid. Crystals of this substance dlsso^e lu 
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o«Ji Miter of cr\stilli? 4 iHon mIich hcited ntid form n concentrnted 
stronffh corrosi\c solution, mIiicIi lio\\c\cr Ins the (IiskU uitipe 
tint ou coolmp it rnmlh re cr\stilh7cs lo prevent this o drops 
of glvccrm ire ulded to I or o t c of the tonccntritcd solution 
nid tins to^rcthcr with the svnnjrc whuli is to he cinplovtd 
IS kept wirm on v w vtcr hvth the tumour itself is \er\ 
scnsitivt to the nction of the leid I he evstoscopist idcntilios it 
nnd livs the end of i urctent eithctcr nt;ini''t it A sm ill (pnntitv 
(not more thin j ( e ) of the tuid is then vcr\ slowlv svnnpcd h\ nn 
issjstmt through the cithcter on to the siirfuc of the growth, whnh 
hi inches und in due course dies ind disipjictts 1 he luid is In ivur 
thin the hhddcr solution md should therefore he jimircd from nhovc 
on to the tninour Hie pedicle of the growth is best tre iled h\ 
thermo coi^juhticm the hi uldcr will ippc irs to he rehitivclv insnisi 
tivc to the iction of truhlorucln neid mid rvjndh recovers if 
some IS ucidcntTllv spilt on to it I his method cm he used for I ir^c 
tmnonrs which nre dillirnlV to tre it \)v electro to'Vfjul ition 

rNDO’MCmiOM V 

1 ndomctriosis of the hi uldcr w is first dcscrihcd h\ St irr ludd 
in 1921 Since tint time hetween Gj 'iiul 70 ciscs Imv e been recorded 
Ihc disease is therefore not common I lie essence of the condition 
IS the presence in the hi uldcr will of tissue uji]) ircntlv identic il m 
structure niid function vMth tint of the nornnllv situ itcd iitcrmc 
mucos ‘1 Lhc rcsemblincc m femetum is shown h\ the fvet thvt it 
menstruates at the periods, ind tint if pre^n incv occurs it Uiukrjjocs 
decidual eh uij^e similar to th it of the ijr iv id uterus 1 hese fc iturcs 
arc c\u\te cvulentlv governed hv the stimulus of tlic cn irv as if the 
latter is removed bv the advent of the incnopiusc (imtiiral or irtificial) 
tile sv mptonis almost mv an ibl\ chsapjic ir mil the lesion rcltojjrcsscs 
Prior to 1921 examples li iv c probahlv been reported is ideno 
mata (Morson) angiomat i ('\Iueller) or caremonnt i The tumour 
occupies that portion of the posterior bladder wall which is invested 
wifii peritoneum Its structure is sunilir to that of endometrial 
tumours found in the pelv is m the ingiuml canal m ojicr ition scars and 
at the umbilicus and consists of aenu arranged in a v iscular stroma 
and lined with columnar epithelium similar to that of the uterus 
In some cases the growtii appears to have grown from the peritoneal 
aspect and invaded the Mscus (Phut W hitehousc) In others it is 
cntirelv intravesicil (Alorson eitjlanclt) The most striking svm 
ptom is h'cmatiiria but vesical discomfort tenderness pain and 
frequenev ere inv anablv complained of All s\ mptoms are aggrav atecl 
hv menstruation though pain and hxmatuna occurmg at this time 
mav long be disregarded because thought to be uterine in origin Ihe 
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menstrual products are for the most part impiisoned in the tissues 
of the bladder as no true outlet is available as in the uterus 

The resulting tension is lesponsible for both the pain and also foi the 
grape-hke oedematous blood-cysts which characteiize tlie disease 

Cystoscopy shows an irregular submucous spelling situated in 
the retrotngonal area which is usually engorged with hlood The 
blue-black blood-c3"sts above mentioned resemble giapes and no 
comparable picture is seen in any other vesical condition Duiing 
the menstrual flow the tumour is much increased in size and congested 
At this time piofuse bleeding, perhaps with clotting, maj^ make con- 
ditions unsuitable for c3^stoscop}" In some reported cases the ureter 
IS caught m the swelling A vaginal examination usuall3^ discovers 
a tender mass in the anterioi fornix The c3’'clical nature of the 
s3™ptoms the characteristic c3"stoscopic picture, and the presence of 
a lump felt per vaginam establish the diagnosis if the condition is 
known 

Treatment vanes with the patient’s age For those approaclnng 
the menopause ovarian irradiation gives satisfactor3^ results For 
3"ounger patients desirous of having a fam]l3" resection of the tumour 
must be considered 

BLADDER CONDITIONS SUBSEQUENT TO IRRADIATION 

Some post-radiation reaction on the part of the bladder is 
invariable after the use of radium, radon, or deep X-ia3^ tlieiap3", 
but the degree of reaction is ver3^ variable, depending for the most 
part on dosage and proximit3^ A vesical lesion may be tlie 
objective of the treatment or the bladder ma3’^ be involved during 
the treatment of some other organ The most severe burns are seen 
after the irradiation of caicmomata of the uterine ceivix 

Three t3^pes of reaction will be desciibed — 

1 The point at which radon seeds have been inseited shovs 
some reaction which is usuallv inconsiderable It doubtless aiises 
from a vaiiet3^ of causes in pait from tiauma partl3^ fiom the iriitation 
of a foreign bod3% possibl3" from infection, and finall3' fioni leaction 
to the radon It amounts to little more than slight oedema anc a 
blush over the small area aiound the seed Later it is not unusua 
for the seed to be visible during a routine follow-up easil3" lecogniza i e 
below the surface of an otherwise completel3" normal mucosa anc 
have seen it in process of extrusion from the membrane juioi o 

being passed with the urine ill 

2 The mucosa of the bladder reacts to irradiation cirecec^ o 

itself (especiall3" for vesical neoplasms) oi to some neigh louimg 
— ^rectum uterus, etc It responds much m the same va\ as o 
mucous membranes do, vith redness and swelling vhici reac 
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intensiU proportional to tin close received The rocal point of the 
treatment ina\ exhibit a fierv rccliuss sh uhn^ nwav qiiiekU to nor 
nrvht^ or the whole orgvn mu be suffused in vaning degree If 
a given area has received a siilhcicntlv Urge number of rotntgen units 
it becomes covered with a grcvish white mantle consisting ol nmeoid 
nutcnal, epithchd debris and phosplntie deposits Ihis mantle is 
usuallv easilv removed b) a cvstoscopic catheter or electrode exposing 
a shallow, iilccritcd patch of vnrnble, hut usuallv sin ill extent 
The peak reaction oceiirs m ten to twentv (Ins and settles tnrelilv 
At a /nfer time when the erdenu has subsided tel ingice taticth ingcs 
constitute the most eh ir ictcristic picture and thev are fretpienth seen 
Tlicv arc eomparablc to the skin eh uiges seen it the site of an X rnv 
port of exposure vvherc areas of elcci) red or pm pic staining— eoarse, 
punctate spots separatee! !)v portions of pile skin — ire faimluir 
sights Ihe hlaelelcr lesion sliows llie same pmietutt appcirmcc 
but the spots ire m niv cxjKricncc finer being inv inahlv like multiple 
closelv plaecel sharplv tlefincd inn point dots covenn*, an are i the 
size of a sixpcniu piece or a shilling somew hat 1 irgcr more strouglv 
marked anti more elccpK coloured at the ecnlrc of the utTectcel art v 
and shading off towards the luargms i Ik intci veiling mneosa is 
healthv to ill appearances, showing no adema nor se irnng but mu 
be paler than usual and the pmict itt dots varving in colour from 
bright red to purple st Uid out clcarlv 1 Ins pitture is (putc eh ir ictcr 
istic It persists mdcfinitclv m the bladder as it dots on the skin 
3 The proximitv of the uterine cervix to the hi uldcr md the fict 
that no satisfactnrv w av has v ct hten dev iscd to protect the latter 
organ during irradialiou of the cervix (for taucci lutl various other 
uterine discises) accounts for reactions m the bladder certain of vvhich 
are rarelv if ever seen except when thev follow treatment of the uterus 
The dosage applied for these different diseases v arics widclv md is regu 
lated b\ the needs of the particular disc isc but ni cverv instance 
the bladder gets some irradiation from tlu corv ical field The reaction 
depends on the number of units received but it is of two distniet and 
definite tapes occurring at widclv separated intervals of time The 
first Ivpe develops during the peak of the reaction m the uttrus and 
other tissues It is the customarv response of anv membianc to irracba 
tion as described above but mav be sev ere bee msc of the proximitj of 
the treated area and the high dosage 

The second i>pe is a delavtd manifestation which comes on after 
a period of months or jears during winch the patient his probabl> 
eii]oved good hcilth or at anv rate the bladder has been giving no 
trouble Svmptoms of intense vesical distress with frequenev and 
strangurj make their appearance ciuitc sucldcnlv The mam cause of 
the trouble is an obliterative endarteritis which b> interfering with the 
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calculi may iDiove too hard for ciushing A model ate degiee of eystitis 
should not deter the operator The bladder wall is but little damaged 
by skilful hthotrity and will quickly recovei when fieed from its 
incubus Furthei, phosphatic stones aiise in septie bladdeis, and 
they aie soft, and as a rule veiy suitable for cruslnng After hthotrity 
cystoscopy is again needed to see that the bladder is eompletely clear. 

If, on the other hand, the suigeon pioposes to open the bladder, 
cystoscopy will be only a supplementary pioceduie, and will often 
not be undertaken Wheie, however, the shadow is excentnc or 
fixed it IS well to seek the explanation by cystoscopy 

The examination cannot be cairied out in the piesence of a 
stricture It may fail m piostatic hypeitioiihy, owing eithei to the 
calculus being covered by the median lobe or to inability to mtioduce 
the cystoscope These two conditions may, of couise, be aetiologically 
related to the jaiesence of the stone 

TECHNIQUE 

If the urine is clear and the stone not veiy laige, the examination 
is eas}'^ and the calculus can scarce!}^ escape detection Frequently, 
indeed, on intioducing the metal shaft for the purpose of irrigation, 
one feels the click of the instrument as it strikes the stone, and tlie 
diagnosis is made oi confirmed Yet it is reinaikable how long one 

can sometimes look into a bladder 
containing a calculus without see- 
ms: it The leasons aie tliiee- 
fold — 

1. The instiument diives the 
stone before it to the fundus of 
the bladdei and holds it there so 
that movements of lotation can 
be earned out without bringing 
it into view 

2 The shaft of the cystoscope 
is intioduced into the bladdei 

Pig 126 — Cystoscopy in a case of large aboVC the stOlie With itS bcak 
vesical calculus ^ Fnmpri 

upwaids, and as it is tuincci 

over to investigate the base of the oigan, it lolls the calculus avaj 

from that aiea I . 

8 The stone hes in too close apposition ^Mth the ^vlndo^^, so 
the lamp does not light the segment to which the prism is app lec 
This difficulty is more evident in the case of laige calculi 

Laige calculi occuj^y so much of the bladder cavity t la ^ 

lateial ciesccnt of the viscus is available foi the cystoscopy ( ^ ^ 

127) The stone rests on the bladder bottom and is pro 3a 3 J 
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contict with tlie unmn meatus Ihe bladder is jirobvblv contracted 
and the stone towers up above the cvstoscopc when tint instrument 
occupies the primaiv jiosition It is obvious that it cinnot be seen 
bv turning the prism downwards Ihcreforc let the window ficc 
the pubes and, mana.uvring it towards one side of the bliddcr look 
along the edge of the stone It is vvrv ensv to get the window so 



Fij 12 — Vlarpiii of Eton Eho\'ii in Fij l^r 


applied to the surface tint nothing can be seen ^as described above) 
Large stones are often infected and covered with a coat of fibrin pus 
muco pus etc The inev itablo friction of the instrument dislodges 
some of it and clouds the bladder nicchuiU impairing v isibiUtv 

EXAJWINATIO^ OF THE BLADDER 

The examination will inv estigate the (1) Composition of ihe calculi 
(2) dumber (3) Size (-t) Position and molnliUj and (o) Presence 
of concomitant lesions such as cjstitis ulcer ition prostatic hvper 
trophv div erticula etc 

1 Tlie Composition of the Stones — The composition of the stone s 
judged bv its appearance Seen through the cvstoscope this differs 
hut little from that of the stone when removed from the bodv Alost 
Stones are composite but having one component m excess thej 
issume the chiraetenstics of that tvpe Thev ma} be primarj or 
secondarv Of these the former exist in an uninfected bladder the 
latter m a septic one V bladder containing i primarv calculus mav 
become infected and the stone become covered with a lavcr ot 
phosphates when it will take on the appear tnce of a secondarv 
calculus 
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TJiic Acid and Uiate Stones —These are geneially lounded, oval, 
or flat, fairly smooth or slightly nodular, and vary in colour horn a 
fawn or pale yellow to a light brown {Plate XI A) They may be 
small or of medium size, but are occasionallj'’ veiy large. 

Oxalate Calculi. Sueh stones aie veij^ easily distinguished {Plate 
XI B and Fig 128). They are usually single, and lounded or flattened. 
They are less likely to grow to large size than any of the other varieties, 

A B 



C D E 

128 — A gioup of o's.alate (mulbeiiy) calculi TJie upper stones 
(A and B) are of unusual size, being 2^ m by 2 in and 2 in by IJ m lespectnclj 
The pale colour of D is due to a superficial deposit of phosphates (sepsis), find n 
\eiy early stage of the same pioccss is seen on B C is a ‘^\hlte ovalnto stone , 
the photogiaph, howe\cr, makes it appear daikcr than the oiiginal E is a sma 
ci aggy specimen 


though I have removed one that tvas 2^ by 2 in Crystals of pure 
calcium oxalate aie colourless, as may be seen in some brightly ghsten- 
ing examples (Fig 128 C), and of old these were known as y nte 
oxalate’ stones (Swift Joly) to distinguish them from the commoner 
‘ black oxalate wliose deep coloui is due to pigment adsorbcc roin 
urine and blood Stones of intermediate coloui, fawn, yellov, or a 
rich dark blown, aie also quite frequently seen Oxalate stones m\c 
uneven sui faces Sometimes this irregularity takes the foiin o a 
tened bosses (mulberr}^ calculus, Fig 128), at othcis t le cx crio 
bristles with spikes (stai calculi — ^jack-stones, Figs, 120 anc 
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The oxalate calculus, by reason of its hardness and niegulaiity, gives 
rise to more prominent symptoms— pain, haemoirhage, etc— than 
do the others 

PJiosjoJiottc Ccilcult Calculi composed of triple pliospliates occur 
m bladders infected by the urea-splitting gioup of organisms, and 
evidence of cystitis will be seen {Plate XI C) The stones aie white 
in colour, somewhat glistening, smooth or gianular, frequently multiple, 
and often attain a veiy large size They may fill the whole bladder 
They are rounded or flat Avhen single, but when multiple they become 
faceted Shreds of inflammatory deposit often adhere to them, and 
they may be completely encased m a thick membranous caul which 
hides the stone proper Such stones aie geneially soft and aie suit- 
able for crushing when not too large, not fixed, and not complicated 
by seveie cystitis or urinary obstiuction Phosphatic calculi occasion- 
ally become stained by various extrinsic agencies ^ thus blood pigments 
give them a blown coloui , when silvei mtiate has been in use for 
vesical irrigation they acquire a deep brown or metallic appearance, 

PLATE XI 

A, Uric acid calculus B, Oxalic stone C, Small phosphatic stone D, 
Fiagments of calculus after litholapaxy Slight bruising of mucosa E, Numerous 
calculi behind prostate F, Two laige calculi m rotiopiostatic pouch Slight 
trabeculation of vesical uall 


whilst I have seen a greenish- blue stone whose coloui lesulted fiom the 
taking of proprietary pills containing methylene blue 

The colour of many stones seen in the bladdei is modified by the 
bright lamplight reflected at close quarteis, the biowns and fawns 
becoming palei and the yelloAvs approaching white 

If the various types of stone are gentl)’' tapped with the end of 
the cystoscope, it will be noticed that an oxalate calculus, being 
very hard, gives a blight iinging note , a phosphatic stone, being 
soft, produces a dull note , and the uiic acid variety an intei- 
mediate one 

Othei Vaneties of Calculi —Cystm, xanthm, indigo, and other rare 
stones are occasionally seen Plate VII A, page 1T2, illustiates two 
blood stones following severe hsemoiihage from a papilloma 

2. The Number of the Stones* — This is very vaiiable Usua j no 
moie than three or four are found As many as four or five 
may be piesent (Thomson-Walker) Plate XI E shows 
recess filled with a laige number of calculi which are 
over the edge of the median lobe In this instance / ci 
were counted It is not always possible to judge the nimmer 
stones present by the cystoscope, as will be evident from oo 
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the abo\e mentioned ilUistr \tion ^\htre some of the cnlculi are buried 
under other:, This is true also when stones ire of larger size than 
those shown in the illustration One must often be contented with 
sajmg that se\eral cakuh are present 

The shape of multiple stones \ anes w ith their consistenc\ \\ hen 
soft and phosphatu thet are faceted when hard the> are generalH 
round Several small phosphatic stones mav fuse into a single large 
one the latter soon assuming a rounded shape as m a ease watched 
b> the writer Lirger stones have also been known to coalesce 
Such Stones, if sectioned will show multiple nuclei each with its 
own set of concentric laminae surrounding it 

3 Tlie Size of the Stones — It requires considerable experience to 
judge the size of objects through the cvstoscope In the case of a 
stone it IS easier to rclv on the radiograph than on the cvstoscope 
though the former geiierallv exaggerates the size to some extent 
The dimension of the cvstoscopic image vanes of course with the 
approximation of the fem stra to the stone as will be readilv under 
stood from Figs 11 and 12 page 13 and Fig 15 page 15 The small 
stone m Plate \III D page 318 came out of the ureter shown in 
Plate XIII C Its actual size when withdrawn from the bladder bv 
Bigelow s evacuator is represented in Fig 131 Size ma\ be estimated 
bj comparing that of the stone with other bladder structures as 
for instance the trigone or bv noting the definition of the bladder 
wall when the cvstoscope is held above the stone If the object 
can easiV> be encircled in the cvstoscopic field it is quite small ^Vhen 
onlv a small segment of an obviouslv large 
sphere is seen or when there is greit clifiieult^ 
m mviiipuKting the cvstoscope the stone is 
undoubtedlv large 

Kneise adopted the following ingenious 
ruse Using a catheterizmg cv stoscope he paid 
out into the bladder an amount of catheter 
equal to the focal length of the object iv e At 
this distance (canonical distance) objects should — vetuai size of 

appear tw ice their natur il size (Chapter II) He ^ ° 

brought his catlieter tip into contact with the 

stone and accepted the measurements then presented to liis eve as 
double the actual size of the stone This method how ev er giv cs results 
which arc onlv approximatelv accurate as will be understood from 
a consideration I ig IG and its related text (page 10) 

i Posiiion and Mobiliij of the Slones — V calculus mav be free 
in the bladder or fixed 

I rec Stones —The position of a movable calculus alters with that 
of tUt piticut It griMtvtes to the lowest point of the bladder 
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which IS near the outlet m the upright attitude, but in recumbencv 
is retrotrigonal. As the patient is recumbent at the cvstoscopy the 
stone will be found behind the interureteric bar. Ziluch'of the bladder 
irritation will, on the other hand, be found anterior to this, in the 
situation which is occupied by the stone in the ordinarv sittintr or 
standing position. ‘ 

Fixed Sioijcs — These are anchored in some one situation generallv 
in a diverticulum, in the lower end of a ureter, or behind the prostate. 
Very large calculi occupy so much bladder space that thev may be 
considered as relatively fixed. In some cases they are actually 
firmly wedged, and a conical prolongation may extend into the 



I'lg 132 — epical and urethral stones iivhich 
articulate. 


urethra {Fig, 132) Such 
stones are, of course unsuit- 
able for cystoscopy Alter- 
natively they may be 
primary in the urethra and 
fungate into the bladder 
Stones in Dizcriiculn 
{see also page 161 and 
Figs, 94-97.) — ^These may 
be smgle or multiple The} 
may be small and occupy 


the deep portions of the 
recess Y'here they cannot be seen cystoscopically or they may fill the 
vrhole cavity, when the presenting part becomes \'i‘=ible. Occasional!} 
they protrude through the aperture into the bladder. Being constricted 
by the edges of the opemng they then assume the shape of a dumb- 
bell, Only the vesical portion will be Ausible cystoscopically. Its 
mtradi'V'erticular component will be demonstrable by a radiograph 
taken at a suitable angle {see Figs, 96 and 97. page 162) Generally 
the vesical projection does not occupy the lowest point of the 
bladder, and it is fixed It cannot even be moved with the point 
of a ureteric bougie, and so arouses susjiicion Siniilarl} a 
radiographic shadow occurring m an eccentric position demands 
cystoscopic inquiry A stone has been obseiA'cd fixed in the lover 


end of a patent urachus (Dykes). 

Piostaie — Fixed stones also occur behmd the prostate T c} 
may be hidden if the gland is very large Here tliey are often mu tip e 
{Plate XI E and F). Urinary stagnation and decomposition are t le 
predisposing causes. Fig, 133 shovs twelve stones vlnch restec on 
the upper surface of a very large gland the shadow therefore occup} 


ing an unusual position i 

JJieter — Stones in the lower end of the ureter are recognize 
by their position, the histor}' of ureteric colic and t le oe enia oi 
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orifice vhich surrounds them hke n collar {Plate \III C, page 338) 
Their treatment ^mU be ihscussctl \n Chapter XXI 

5 Concomuant Vesical Lesions —These include mstitis prostatic 
h\pertropM, and duerticuh Of these the t^\o latter are sufli 
cicnth dealt ^^^th alrcacU In addition new growths are obserced 
on rare occasions In countries where bilharzial disexse is pre^alent 
cesical stones ire 'lerN common being formed around misses of 
bilhirzial tissue (scr page U5) 

Cystitis — CNStitis IS an nnariable accompaniment of \esic d stone 
It ma\ be an aseptic process dependent upon the irritation of the 
foreign bodv or it ina\ be a septic 
one tilth primary stones there 
IS geiier dl\ no sepsis in the first 
instance The iuflammator\ reac 
tion nhich results from th« irnta 
tion and pressure of the calculus 
is confined to the base (basal 
csstitis), where in the upright 
position the stone rests It ma\ 
go on to ulceration, though this 
IS seen with difficult s through the 
c\ stoscope Tlu rc is no forma'^ion 
of purulent membranes and the 
urine is sweet At an^ time 
org inisms ma\ he introduced and 
determine the deposit of phos 
phitcs on a pirt oi tlie whole of 
the calculus "When infection 
occurs it ma\ be spontaneous or 
instrumental The c sstitis spreads faceted xh 

to the whole surface of the ^ ISCUS shadows Ivmp just l hmd the Bvmr>h\Bis 
(unuersal C^stltls) but is still enlar^'r^st^f 
most acute at the scat of the 

Stone Mhen it is sescre thick felted purulent membranes form 
m the bladder co\ cr the calculi and mask their outline Tlie urine 
becomes putrid and immomieil and examination mas be rendered 
difiicult on icconiit of the scsicil irritabihts In this s\as a stone 
which at first belonged to the pnmars categors mas take on a 
coiting of white or scllowisii phosphites and look like a iccomlant 
one 

IreipiciitK howcicr the csstitis precedes and is the dctcrmiiuixr 
fiotor i„ the formation of the calculus cither single or in combination 
with urmar\ stagnation Ihe stone is then alw iss of the pliosphatic 
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LITHOTRITY 

At the close of a hthotnty it is customary to wash and refill the 
bladder and to examine it for debris and uncrushed portions of stone. 
In this way Ave ascertain Avhether the organ is clear or not and 
therefore Avhether the operation is complete Plate XI D, taken duriinr 
a hthotnty, shoAvs some partially crushed fragments on the bladder 



Ftg 134 — Canny Rj^alTs cystoscopic lithotiite 


floor As seen here, there are generally a few small blood-clots and 
the mucosa is a little bruised Very occasionally it may be necessary 
to postpone the cystoscopy when bleeding has been more seveie, but 
the examination is extremel}^ important and should, if at all possible, 



Fig 135 — Canny Ryall’s cystoscopic hthotnte grasping a bladder 
stone under inspection 


be carried out , otherAAuse fragments and occasionally Avhole calculi 
are very likely to be left behind All fragments of any size come awa.A 
Avith the A\msh, but minute dust-hke particles are geneiall}^ to be seen 
adhering firmly to the mucosa and they aie not easily remoA'ed ^ ica 
may safely be ignored as theA' aviII be passed naturall}^ A 
scop}’’ after a AA'eek is usually uncalled for, but Avould proba 5 y s ioaa 
the bladder free of foreign material, and a eonsiderable. per laps com 
plete, recoAmry of the mucosa 
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Some septic bhcldcrs arc rcguhr stone fictoncs and when cleared 
re form calculi again and again Periodic inspection ma\ be useful in 
such cases b\ finding a stone vihilst still small enough for evacuation 
or easv crushing 

Certain instruments nia\ be emplovcd for the sci/ing and crush 
mg of calculi under inspection Cannv R\ ills ivstoscopic lithotritc 
(Fig^ 134 135) was designed for this purpose It should be ri marked 
that it IS less powerful than the ordinarv 
lithotrite as its shaft is hollow for tlic atcoin 
modation of the telescope It must therefore 
be used with discretion and a recognition of 
its limitations I he cvstoscojiic rongeur {see 
Fig 102 pigc 170) IS less suit ihlc than the 
above mentioned instniincnt but ni iv be used 
to break up stones whicli arc verv soft aiul 
friable particularlv pliospiutic ones {1 ig 
136) It should not be cmplov cd for harder 
ones as the jaws might bend and be dilliiiilt mi — .inw« of c>8 

to extract from the bladder Those who irc Lm UMnaH 

experienced in the use of the ordinarv litho 

trite will prefer that instrument to these more compile itcd ones as 
it IS more gcncrallv scrviecablc ind less frigilc I ithotritv is an 
operition m which the ngiditv of the instrument is the first con 
sideration 
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FOREIGN BODIES IN THE BLADDER 

The diagnosis of a foreign body in the bladder may be made by 
X rays, the cystoscope, or by the history of its introduction— surgically 
oi otherwise. When a foreign body is opaque to the rays it ought 
to be discovered before the patient is cystoscoped. In other instances 
that examination will be undertaken in the investigation of uigent 
and painful micturition, pyuiia, and, m geneial, symptoms suggestive 
of cystitis The foreign body will be found unexpected!}" 

Modes of Entry of Foreign Bodies. — Foreign bodies may reacli tlie 
bladder m four ways the uiethra, the ureter, by perforation of the 
walls of the viscus, and by surgical inteiference Packard ini"estigated 
222 reported cases, and found that in 108 the object was part 
of a swgical instiument Such may have been introduced by the 
urethra — for instance, the broken end of a cathetei [Plate XIII E. 
page 338), bougie, or de Pezzer’s tube, or the flexible guide of a 
urethrotome 

When the instruments have been employed in the tieatment of a 
stricture it may be found impossible to pass the cystoscope for their 
investigation Again, the foreign body maj" have gained access by a 
suprapubic wound — a swab or a piece of rubbei drainage tubing, 
foi example. Before their danger was leoognized, silk sutures weie 
often found acting as nuclei foi the deposit of salts A row of small 
calculi thus formed might be seen along the line of a bladder incision 
NoM"adays the use of absorbable suture material has obviated this iisk, 
though stones are still sometimes seen when silk used in gynaecological 
operations has peifoiated the bladder 

The writer lecently gave to the Royal College of Suigeons two 
almost identical stones which came fiom the bladder of a ivomaii 
who had had an anterior colpoirliaphy. The stones had foimcc 
around silk sutures and were haid, uninfected, primaiy calculi ^ 
part of the suture which had oiiginally piotiuded into the blaci cr 
cavity had collected a thick covering of salts the size and shape o a 
hazel-nut The part which had lain m the tissues of the vcsico-vagnw 
septum was thinly coated and the outline of the knot was c eai > 
visible, the whole of the stone lesembling a lady’s satchel 
hole intervening between the handle and the bag A hole in a i ac c e 
stone or any urmaiy stone is very unusual 
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Foreign bodies introduced by the patunt reach the bladder b> 
the urethra The\ are much more commonl} found in the female 
o'tting to the greater ease of introduction though thej are fir fiom 
being unknown m the male The\ arc emploved either in in effort 
to pro\oke erotic sensations or m a misdirected attempt to produce 
abortion The usual article is a hairpin though ordinary pins and 
needles i\ires stra^v$ thermometers glass rods a tooth brush handle 
matches pencils a bit of ^\heat pieces of wax and tallow and manj 
other ob]t cts ha\ e been recorded Slippery elm is one of the common 
est foreign bodies In view of its prope^t^ of absorbing water ind 
swelling it has a reputation amongst women as an aboriifrcient rnd 
is of course introduced into the bliddtr m mistake for the cervix I 
ha\ e remov ed a number of piec es of slipper\ elm of v arious sizes at 
different times all of them grosslv infected and co\ ertd with phosphates 
{Fig 137) 

Foreign bodies passing though iht nails of iht viscus art not 
uncommon Bullets shrapnel etc ire Irequentlv observed in war 
time arriving there either bj direct hit or occasionallv bv subsequent 
abscess formation and rupture into the orgin lullerton in the first 
world w ir met with 53 gunshot wounds ot the bladder In 33 the 
missile was retained m the bodv in 10 of them surpnsinglv enough 
within the blidder itself Portions of clothing not infrequcntlv 
accompanv a foreign bodj hen the track passes through the 
bladder and thi bon\ pelvis it occasionallv leaves a sinus between 
the two through which sequestra ma\ be peisistcntly shed into the 
bladder over a period of months or vear" I have seen this several 
times Such sequestra unless passed are almost certain to form the 
nuclei of stones Legucu m the first world war saw 32 bladder 
wounds Ten produced stones md in all of these cases there was an 
associated injurv ot the bonv pelvis 

Pointed articles— for instance needles surgical and otherwise — 
occasionallv perforate the bladder Plate XIII F page 338 shows the 
tip of a hatpin which is just visible through the vesicd wall The 
patient had been stabbed near the umbilicus bv a hatpin which, break 
mg off had been lost Bladder sv mptoms dev eloped some considerable 
turn later and when m\ estigated cvstoscopicallv wt,re attributed to the 
presence of the tip ot the pm whuh w vs found to have perforated the 
bladder near its apex Judd Ins reported i similar case the foreign 
bodv m his patient being the end of a ‘ jack knife ’ Objects which 
had presiimabh been swallowed have been removed from the iirimn 
bladder reaching the v iscus bj ulceration (Freeman Harrison B il 
longer and Elder Young Roberts) and sequestra from a tuberculous 
hip have been remov cd from tint organ (Judd Sadek) Fragments of 
bone from a fractured pcK is also occ isionaUv penetrate the bladder 
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Cystoscopic Examination.— On cystoscopy the article is easily recot^- 
nized. but the appeaiance which it presents supplies an interesting 
lesson m the optical properties of the cystoscope. ^Magnification and 
distortion are moie leadily appreciated when eveiyday objects are 
neived In many instances the suigeon will know the size of the 
object because he is familiar with its appearance outside the bodv 




137— Foreign bodies from bladders A, Taper from male Wal'd®' 
Introduced bj patient when intoxicated and pushed in a second taper ^ oa e( 
in^ault of bladdei KecoAcied b\ c\stoscopjc rongeur, bite of which may 
at upper end Its lower end is knotted B, Shpperv elm buried in phosp i s 
Introduced about the fifth week of pregnanc^ as an abort ifacient 
suprapubic loute late in pregnancy C, Phosphate co^eled needle , flLnrkf' 
from the bladder of a girl aged 71 jcars Reino\ed bv operating c^s ~ p 
Slight incrustation 


He will lealize the moie cleaily how difficult it may be to estimate le 
size of a growth or stone thiough the cystoscope 31 ore mipor an 
however, is it for him to foim an opinion of the extent of p losp ia ic 
incrustation with a view to deciding w hether extraction t iroug 
urethra is feasible The size of the foreign body itself offers an o"' 
scale against which the deposit can be measured beng i\ or ^ 
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bodies must be CN-miined bit b^ bit fbeN cmnot bo seen m tbcir 

entl^et^ 

The position occupied bs the object vnucs with its size ind 
length ^^hen sm-ill it lies m the retrotngoii'il area but nhen long it 
is accottimod'ited tmisieiseh or obliqueh rie\ible bodies such as 
catheters or urethrotome guides mas become tied m 1 nots (riiomson 
A\'ilker see nho Fill 137 a) Pirailm chewing gum iml other foreign 
bodies lighter than niter will be found in the region of the ur bubble 
until the\ become coated with urinir\ silts and sink to tht bottom 
It 1$ apicalh that thev must be sought with am instrument which 
mac b( chosen for their renio\ il as was the case with the taper shown 
in Fig 137 A 

Infection IS usualli intioduccd with the foreign hod\ but occa 
sionalU it mai be absent for a long time LicutualU it is inei liable 
It leads to unnan decomposition iiul the dcjiosit of pliospli itcs on 
the article a part or the w hole of w Inch is coi cred tlu rcbi As a 
rule howeicr sufiiciciit icmains Msible to allow the diagnosis to be 
made those portions wluch aic exposed to friction being cspcciall> 
liable to escape M hen complctcU coi cred the curious shape of the 
object mas arouse suspicion If the c\ stoscopist and radiologist both 
fail to rccogni/e the nature of the nucleus, the foreign bod\ ma\ be 
regarded as an oidinaii stone and the ittempt made to criisJi it 
The mistake w \U lie discoe cied either b\ the wn icc ustomed sensation 
imparted to the touch b\ the foreign bodi or In the e\stoscope when 
that instrument is used towards the end of the litholapixi (page 220) 
The extent of phosphatic deposit will Mr\ with the degree of the 
cestitis the hngth of time the foreign bodv has lam m the bladder 
and also with the material of which it is made In some authentic 
instances foreign bodies are known to lia\e remained in the bladder at 
least fiiteen ^eaTs The longer the^ ha\e been present the more 
marked will probabh be their incrustation Phosphates, howeser 
adhere to some substances more icadilv than to others Zuckcrkandl 
states that wax does not become coated at all silver is slow whilst 
iron rubber and vegetable substinces are quieU\ (overed The 
absence of incrustation on wax has also been not«d bv Sherman and 
others but that it is not alw av s immune is show n bj H Turner u ho 
found a nucleus consisting of a cvbnder of wax m the interior of a 
huge stone wluch he had remov ed from a man s bladder The ^\ax had 
been mtrodui ed three v ears prev lousH Baldw m has reported a similar 

case the patient being a w oinan and the nucleus consisting of tallow It 
was Known that th< tallow had been in the bladder for onlv a few mouths 
Swift J0I3 sijs that soft parathn used as i catheter lubricant ma\ 
remain m the bladder mdefmitelv with no deposit on the surface but 
that hard pariffin soon becomes coated 
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The urine become ammomacal and foetid, and tlie bladdci 
too irritable to tolerate cystoscopy Ulceration is common, especially 
near the ends of lengthy articles but it is usually hidden by the inter- 
position of the foreign body Peiforation occurs occasionally 

Treatment. — The cystoscopist must decide whether remoyal shall 
be by suprapubic operation or per vias naturales Many foreign 
bodies which have found an entrance through the urethra may be 
induced to retrace their steps Severe cystitis and a contracted 
bladder indicate open operation When the object is deeply enci listed 
with salts it should not be withdrawn thiough the urethra 

Sojt objects, such as catheters or straws lying free in the bladder, 
maj^ be Avithdrawn bj^ the hthotrite The cystoscopist should note 



beforehand their situation so as to be able to seize them quickly, and 
also the extent of their incrustation The cystoscopic hthotrite 
{Figs 134 and 135, page 226) or rongeur {see Fig 102, page 76) ma> 
also be employed I have known a broken catheter to be sjion- 
taneously evacuated 

Certain haid objects, such as hairpins, wires, etc, maj^ be viti- 
drawn by some form of operating c3'^stoscope The forceps shovn in 
Fig 138 IS serviceable for this purpose, and maj”^ be emploj^ed tirougi 
a Swift Joty or Buerger instrument Prior to seizing it 
forceps the foreign bodj’’ should be brought into line with the ure ira 
To accomplish this the vesical distension should be as great as ic 
circumstances will reasonablj^ permit, and an ordinarj" ureterie ougie 
should be emploj^ed to manoeuvre it into position If tie oreigi 
bod}’’ has one end more rounded than the other, that enc m 
lead These manipulations aie performed thiough the Jo y oi ucr 
mstiument as the case maj’ be and the bougie is then gen s le 
and replaced bj’ the forceps, the cj^stoscope remaining m si u 
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the foreign bo(h Ins been gnspecl sitisfic toril\ it is ^Mth(^ra^\n 
through the shentli the uhole of the cnthetenzing nnd optical parts 
being remo\ ed m order to m il c rooiu for it If, ou ing to its shape, 
length or size, the foreign bod\ refuses to enter the slieatli the 
surgeon must decide ulicther it is uisc to remoae the c\stoscope 
retaining his hold on the foreign bod\ and uithdrauing it genth 
after the instrument oi uliether it is better to resort to suprapubic 
operation This decision uill be made on the knowledge uhich he has 
acquired of the size etc of the foreign bod\ 

Other instruments capible of grasping and ^\lthd^a^\lng objects 
found m the bladder arc the c\stoscopio rongeur and Cannj R\ all’s 
c>stoscopK lithotnte The\ are much more powerful m the jaus 
than the one just described B\ them portions of phosphatic deposit 
inaa be chipped a\\a^ under inspection so as to reduce the size of the 
foreign bods sufTicientlj to permit uithdraual The author has found 
the cjstoseopic rongeur the most practical of all thtse aarious instru 
ments 

The exponents of direct castoscop’s uoiild remoae foreign bodies 
from the female bladder through the straight endoscopic tube 3 he 
patient occupies the hthotoms position uith the head of the table 
low ert d hen the tube is introduced the bladder distemls ■« itli air 

ow mg to the gras itation of the abdominal contents in the direction 
of the diaphragm A head lamp illuminates the \esical caMt^ and 
a pair of alligator forceps passed through the tube is used to seize 
the foreign bod> which will be found in the aesical fundus The 
method requires practice and most operators will nowada^s prefer 
the indirect or prismatic instrument 
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CHAPTER XIV 

URETEROCELE. URETERIC PROLAPSE 
URETEROCELE 

This condition is stated to be present in 2 jier cent of c^stoscopic 
examinations (O’Connor) It has been known under several different 
titles, such as ‘ ballooning of the ureter ‘ cyst of the uietei ’ ete 
The name ‘ uieterocele ’ is probably the best The teim ‘ piolapse 



ITzg 139 — View of uieterocelo at operation 
iiretei situated to the inner side of the cyst, and compaie 
ureteric orifice 


Note the small orifice of the 
it ith the size of the right 


of the ureter’ has also been applied to it, but should 
the condition described at the end of this chapter P ate pvsIo- 

page 272 give a good impression of the appearances presen cc 
scopicallv, and Fig 139 that seen Avhen the bladdei is , 

The‘ underlying factoi m the production of this 
smallness of the orifice of the ureter, which is 'pi^e 

point. This appears to affect the mucous coat ^ nnid bioueht 
ej'^st IS produced by mechanical distension A quan i > 
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dawTi from the kuln(\ b\ the peristaltic of the ureter impinges 

on the inndeqmte orifice 'uul b'llloons a double h\er of niueosn into 
the bladder c-imU The repetition of this process brings about pro 
gressuc dilatation of that pirt of the conduit 'i^hieh has no external 
muscular support— the u\tra\csic\l ter 
mmation—but it acts simihrU if hss 
effects eU on other sections producing 
ureteric and pels ic distension 

In most of the reported cases u here 
microscopic exauuu ition has been made 
the c\ St u all h IS been found to consist 
of tuo lasers of mu cos i a scsical and 
a ureteral (I ig 141) hack to back ssitli 
a small amount of inters ening areolar 
tissue In sers fess has muscular tissue 
also been present The remaining costs 
of the ureter and the pch is of the kidncs 
are dilated as 1 hase prosed bs noting 
csstoscopicalls the sside mouthed orifice 
left after operation and hs ps olographs 
(see aho Fig 143) Dihtation has also 
been st en in post mortem specimens and 
seserc bs droucphrosis is sometimes 
encountered 

The csst IS bilateral ui about 10 
per Cent of cases Other congenital 
abnormalities are occ isionalls present both m the bladder and 
eisessherc Faulty insertion of the ureter is often obstrsed llurrs 

Fenssick reported 1 j cises in svhich the intrasesical ending of the 

^ ureter had been noted In 0 it uas 

t double on the side of tlu cjst and 

in these cases the esst Was connected 
u itli the ureter u hich rec eis ed a faults 
insertion m the trigone Tins ureter 
drained the upper third of the corres 
ponding kulnes, which portion ssas 
usuallj found to be hs droneplirotic 
from back pressure (cf pages 401 et 
seq ) Hans subsequent papers con 
firm this association ssith a double 
ureter In one case I found a strongls 
marked remnant of the urachus at oper ition In some cases the eon 
dition ins been associated ssith such deformities as cleft palate and 
hare Up (Caulk) These associations are esidence of a congenital origin, 


Tif 1 to — Sohcmalic rojjrps u 
tation of the oliitiou of n xirct lo 
c le a Dppimip of normal s)* 
h I inhol apertnrt in mticosa 
op ninfj throntili laser is 

of normal size theoretical con lition 
in ca^l^ life i fore ons t of 1 illoon 
mg c iarlj mctcroccl 
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a \ne\v T\-hich is further supported by the fact that ureteroceles ha \ e 
been seen in the newboin. Riba made the inteiestmg discoverv of 
bilateral ureteioceles m identical twin sisteis an observation which 
likewise points stionglv to a congenital origin All the ureteroceles 
which the present wiitei has seen have been regarded bv him as 
undoubtedly congenital 

Si07)cs comiihcate these cvsts in a large propoition of cases 
Goldbeig found them 5 times amongst 22 cases. O'Connor in 4 out 
of 19 and Hellstrom m 5 out of 7 patients They may be composed 
of any of the usual constituents and may be single but arc 
fiequently multiple Their customaiy situation is within the sac 
but they are not uncommonly found m the uretei or kidne\. 
Their existence has been erioneouslv adduced as an argument m 
favoui of the acquiied origin of ureteroceles it having been tliought 
that they veie an aetiological factor in the production of tlie evst bv 
causing stenosis vhich led to dilatation The origin of stones in a 
true ureterocele is not difficult to understand as in addition to 
stagnation theie is a veiv minute oiifice so tliat a flake of solid 
mateiial which would normally escape is held back to become the 
nucleus for a stone The stone theiefoie is a secondaiy phenomenon 
vheieas in the false uieterocele (see page 240) it is the priniarv factor 
and the dilatation of the teiminal meter is secondary 

Symptoms. — The condition may be completelv asvmptoniatic 
when the uretei ocele will be found unexpectedly if a cystoscop^ is 
undei taken for any puipose If svmptoms aie present thev may 
be of vesical or uppei tract oiigin and aseptic or septic Dealing 
with the aseptic gioup in the first instance, Joivc) tiact symptoms 
generall)^ be absent until the evst has grovn sufficiently to make 
contact with the vesical outlet Once this has been established 
obstruction to micturition incontinence, pain and haemorrhage are 
liable to occui Then cause will be unexplained apart from cysto- 
scopy Occasionally the evst has presented itself at tlie externa 
meatus in the female {Fig 142) In piecvstoscopic da^s this vas 
the way in which the condition became knovn A number ot 
such cases are on lecoid many of them young childien one 
being only thiiteen da vs old At fiist the prolapse tends to 
to the bladder spontaneously on the patient’s lynig dovn 
has been known to go on for as much as tventy years (Emmc an 
Logan) Later the impaction persists and the sac vail becomes rec. 
bleeding, and oedematous , it is infected and m some instances ^ 
ated or gangienous It may lesist reduction Natural ^ o 
to micturition is severe Some ureteioceles have been smp])c 
gynsecologists, who have not recognized the condition v it i v nc ‘ 
have been dealing. Two instances of this occui rence ia\ 
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within nn own knowledge nncl another is reported hy Furni^al In 
the male the cj st m i\ get similarU impacted in the urethi i but this 
IS less easih recognized and there ire fe’i'cr instances on record 

Upper tract sjmptoms mas precede stsical ssmptonis and are 
caused b> renal distension The\ will be mcrei'.cd if tlie csst gets 
caught m the urethra and will prolnbh then concern both kidness 
'’\Mien infection occuis csstitis and pselitis superimpose their own 
picture on the above and greath increase the discomfort of the patient 
'Meredith Campbell savs Ureterocele was observed m 1 in 30 
cases of chronic urinarv infection in children It is notable that 



Fi/j 14 — Operation peeirpen of ur t ro elc. from a f male It prolapwil 
do ntl( ursthracaii inp ret ntion and prt sente d externa llj. The dark area at the 
ap X shows the expos <1 portion Bnstl in orihci 

failure to idcntifv ureterocele in the voung sometimes accounts for 
premature death I or this revson the true inculeiice of the condition 
IS doubtless actuallv less lu adults than in the voung In the 
severer grades hvclronenhrosis and pvonephrosis complctclv dcstrov 
the kidnev and mav necessitate ncphrectomv or urcteroncphrcctomv 
CjslO'«copic Appearances — Mith the evstoscope a translucent 
(vst IS seen rising from the position of one or both ureters It mav 
be circular or oblong is narrov\ at its origin and swells out above It 
consists of bcaltliv mucous membrane which vihen thm is sonii 
transparent and in which vessels are to he seen coursing outw irds 
from its attachment towards its summit Occasion ilh the evst itself 
nn\ be covered with smaller truislutcnt evsts (Thomson Malker) In 
the c-ise from which Plate 1// E was taken the orifice of the ureter 
could not be brouglit into v lew as it w is situated at the apex of the 



238 


CYSTOSCOPY 


cyst in a position to which the fenestra could not be approximated 
It IS. however well sho^m in Fig 139 which vas drawn at operation 
on this patient, and there its diminutive orifice contrasts stromW 
with that of the opposite side, which is normal In many patients 
the minute orifice, which is situated more favourably, can be seen 
{Plate XII C). It IS ^uslble as a rule when the Qyst is small, but less 
often when it is large and is rarely visible on the largest cysts Indigo- 
carmine may be used to locate it A thin, prolonged, comparativeh 
forceless jet is characteristic, and as the cyst collapses the jct tails off 
Many orifices are posteriorly placed and cannot be seen The present 
^rriter's experience is that the opening vill not admit a bougie or 
catheter, but not a few authors claim to have used dilatation as a 
means of treatment and for retrograde pyelography 

Uieteroceles swell up slowlj" and rhythmically whilst under 
observation as the ureteric vave brings down fresh fluid to them 
and then collapse again. In one case I distended the bladder Mith 
12 oz of lotion, hoping thereby to get a more complete xiev^ of the 
ureterocele The result was dilferent from vhat was anticipated I 
found that the cyst had collapsed under the extra pressure and lav 
like a flaccid bag on the bladder base When a certain amount of 
fluid was withdrawn and the intravesical pressure vas thus reduced 
the cyst recovered its distended condition The distension or flaccidit\ 
of the cyst appears therefore to be a resultant between the bladder 
pressure and the mtra-uretenc pressure Probably the observation 
that some cysts fill up gradually whilst being watched, and then 
collapse again, is explained by the bladder pressure happening to be 
approximately equal to that within the ureter It seemed to me that 
if I had met with the cyst in a collapsed condition on the first occasion 
I might have failed to make a correct diagnosis Verv large cysts ma^ 
likewise give rise to diagnostic difficulties because they tover abo\e 
the fenestra as a large surface clothed with healthy vesical mucosa 
The unusual shape of the viscus and the absence of a ureteric orifice 
vnll help to establish a diagnosis Cysts so large as this will hove\er 
already have made contact with the vesical orifice and haie causey 
some "disorder of micturition The example illustrated in Fig 1 
had passed down the uretlira and had presented at the external meatus 
causing retention of urine The whole cyst ^^all is thickened an la 
portion winch had passed beyond the external meatus is rec ant 
velvety. These changes were easily recognized at cystoscop\ 
Urography* — Eiciehon urography pro\ndes a means o 
strating a ureterocele radiographically as the contrast fluK is 
arily detained within the cyst To get a satisfactor} pic , 

bladder should be empty, or nearh" empty and it is there ore ‘ . 

plan to use an inlpng catheter Several plates may ha^ e o e c 
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to ensure oitclung the f jst it i time when it is distended Fi^ 143 
IS a sketch from such i ndiognph ind exhibits the rounded contour 
of the cjst ind the diUtition of the corresponding ureter and pehis 
lictrograde uiogtaph\ is capable of showing a pretts filling defect 
of the bladder but it is questionable whether this adds am thing useful 
to the knowledge gamed bj cjstoscopj, which is bj far the more 
important procedure Excretion urograpln can on occasion sen e the 
same purpose This, of course, depends on the c\st containing little 
or no contrast fluid and therefore on the associated kulnej’s poor 
c ap icit\ , the opposite kidnes being responsible for the good ( onctntra 
tion in the bladder itself 

Treatment — The treatment selected w ill depend on the size 
which the ureterocele has reached large ureteroceles arc best re, 
mosed b\ open operation when 
the\ will be snipped off clo^c to 
their attachment to the bl idder 
wall with a pair of cvined scissors 
Small and moderate sized uretero 
celes can be succcssfulU dealt with 
b\ cjstoscopic means The csst is 
burned bs means similar to those 
tmploved in the treatment of a 
papilloma Plate \[[0 page 272, 
shows the csst depicted in the 
preceding picture after partial des 
truction It takes a length of time 
for the burned tissue to separate 
during ichith the drainage of the 
ureterocele should occur tluough its 
n«tu«l onOce C rcat care must 
therefore be exercised that this 

opening be not sciled hs the electrode It is as i m itter of fatt so 
tiiij that an\ trifling cedema c\ en such as is produced b\ the electrodf 
applied at a distance is capable of closing it and so producing complete 
ureteric occlusion It is unnecessars to diathcrnuze the csst wideK 
the objeetue is adequate dr unage and a small aperture will accom 
phsh this and will not threaten the patcnc> of the existing orifice h\ 
rendering it oedematous Plate \I1 c psge 272 bctriNs an excess 
of zeal which should not be mutated A small dependent puncture 
IS better prattice The csst subsequonth tends to slirivd and unless 
il IS of umiMial si/c does not iinpcde nurtuntion or otherwise cause 
trouble Should the condition be bilateral the two sides must not 
be treated at tlie same sitting Recognition of this danger is par 
ticularh import int bcciusc it is one which is hkcK to be oserlookcd 





242 


CYSTOSCOPY 


These manifestations were little developed in the specimen depicted 
in Ftg 147, but there was severe infection in the case from vhich 
Fig 148 was drawn The projection rarely exceeds three-quarters 
of an inch in length and it protrudes into the cavitj'’ like an everted 
coat sleeve, the large terminal opening being patulous and visible A 
catheter tip will engage m the opening, but is immediatelj’^ held up by 
the firmly impacted stone The condition is quite unmistakable, the 
non-lranslucent mucous membrane, the steep, parallel, sausage-shaped 
sides, and the patulous terminal opening bearing no resemblance 
whatsoever to the more delicate ureterocele, with its rhythmic ebb 
and fiow On removal of its cause a prolapsed ureter recovers its 
natural state Thus a patient who presented a large and tumid ureteric 
eversion was re-examined b)' me three months after the removal of 
his stone, when the prolapse was found to have receded and the 
meatus was indistinguishable from the normal 



cuAvnu \\ 

risTULv or thc lu vnorii 

iM)i(LVTioNS I OR asToscor^ 

C^ ''TO‘*coM Is not uidispcns jl)U for all fistiil i of tlu hlacUlcr I hose 
wliuh occur to the skin (cf» s\iprjpuhic fistnl c) the \ajjma (\tMto 
Mipimt fistuU) or the otcrus (sesuo utervue IjstuU) result lu thc 
loss of urmc to thc surfitc atul arc self e \ ulcut so tint little fresh 
infonintioii is likch to be rcepiired from (\stosco])\ Ihc two list 



mentioned namcK Ncsirocigiml 'uui \csico uterine fistulc hou 
c\cr need diffcrcntntion from such fistulc is lead to thc ureter and 
not to thc bladder (see hdo i) 

FistuK taking place bcUccn the hluldcr and thc neighbouring 
hoIIo\i Msccra are moderatch common and call for c\sloscop\ Tlie 
large intestine is implicated much more often than an\ other structure 
th( order ol lrequenc\ with mIucIi its \ irious sections are msolsed 
being the sigmoid (2 ig liO) rectum appendix (/ tg ITO) cTcum and 




Ftg 130 — Vcsico appendicular fistula due to rupture of an inflamed appendix 
into the bladdci I, Bladder, 2, Appendix, 3, TlncKciifd meso appendix , 
Aj C ccum Ill-set \ le^^ of bladder opening? after Fepara^ion of the appenr ix 
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tnns^e^sc colon* Di\ erticulitis '\nd carcinomi of the colon bet^\een 
them iccount for nlmost ill fistnlie bet^\ccn the bladder and colon 
and of these di\erticulitis is dcfmitch the more frequent Telling and 
Cruner reported tint in more than 12 per cent of 280 casts of diserti 
cuhtis the gut shoMcd direct adhesion to the bladder ^lith manj 
fistul'c hosscser there is an inters ening ibscess casiU or a track 
of some length King surrounded bs mtcstims oi omentum Other 
organs insohed arc the Fallopi m tubes (simple or tuberculous 
salpingitis) md the small intestine 

Abbccssos dr lining into the blidder though not truU fistula;, 
are comcnicntls considered under this holding Of these maj be 
selected for mention the pentoncil suppurations (apjicndicular tubal 
etc) ind psoas abscess whilst prostatic and \csicular suppurition 
(especially tuberculous) iua\ find an outlet into the bladder leasing 
a gaping fistulous opening m or near the trigone The lesion respon 
sible lor am gnen fistula mas prose to be either inflammator\ or 
neoplastic but it is rareh pnmars in the blaelder itself as fci\ of the 
ehseases ol tint organ shois ani disposition to perforate to the skin 
or to an adjacent mucous surf ice 


* Harrison Cripps in Ins cUssical monoRripli (188S) gucs the follow mg figures 
Rectum 2^ colon 1 j sm ill intestine 12 colon and small intestine not stated 0 
ttotal cai 

Pascal (1900) collected 190 cases of sesico intestinal fistuli and showed that 
the rectum was imoUcd 113 times the colon (prmcip dlj the sigmoid) 42 times 
the ileum 20 the appendis. 7 and the cnccum tw ice 

Sutton (1921) produced statistics of ^9 entcro s esical fistula and ^a\e the 
following distribution — 



Cnic / tr CcHl 

1 1 r » 

1 1 c> 

a 5 08 

3 5 OS 

1 5 08 

n ■> 01 

I 1 (j I 


The fact that the fistuU imoUcs a third otg ui m not a few casrs will he realized 
from Cnpjiss and buttons tables Of the 1 ist mentioned ^roup of 34 sesieo 
sigmoidal fistula; 21 had a single aperture m the gut but m ^ there were multiple 
openings into the sigmoid itself whilst 8 cases showed the comi>hcation of an 
opening into a third msius the third organ hemg the jJcijjii in 4 mst inees the 
ileoctBcal angle t \ ice and the r« ctum tw ice 


The difference in the incidence of rectil i»erfnrations is strikin„ The last 
scries probibh reflects the salue of csstoscopv m the di i^riosis of fistul-e of the 
lowest sections of the gut and dso our modern knowledge of sigmoid dis crticulitis 
Cripps indeed rein irks the frccjucncs with which in« immators lesions v,erc 
responsible for fistulc and the corrcspondinjs ^ood prognosis pointin_ out also 
the remarkable fact tint a rectal circmomi hut rareK perfontes into the bladder 
( times in 01 fohected fistula;) I rohablj sonic of liis an<l I asciis rectal fislulT 
were really sigmoidal 
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PISTOL.^: TO mRAPERirO-NEAL ORGANS 

When an adjoining inflammatory process involves the veduJ 
■wall there is a prodromal period of vesical irritation -srhich h unev 
plained. ^ Should an abscess burst into the bladder, a quantity of 
pus is discharged -^vith the urine, following which a aenerahzed 
develops and leads to an aggravation of the bladder symptoms. When 
the fistula is of the vesico-intestinal varietA-, flatus and faeces mB\ he 
passed with the urine. The passage of flatus per urethram (pneu- 
maturia) is an arresting phenomenon ivhich the patient rarely over- 
looks in giving his histors*. It is almost pathognomonic, quite rareh 
ha\-ing ans^ explanation other than that of a fistula communiostms: 
Avith the bowel (see. however, cwstitis emphy>-ematosa. page 90) Tlie 
flatus escapes at the end of micturition because the sas occupic' 
the bladder vault and is thus the last of the bladder contents to be 
expelled. It makes a gurgling or spluttering noise, and bubbles 
sometimes form momentarily at the external mearus. The gas 
expelled may smell fecal. If the patient reports pneumaturia the 
surgeon should seek the opportunity of Avitnessing it, but the chance 
may not offer as the symptom is intermittent, and in many ca^es 
occurs only occasionally, depending on the state of the boicel 

Fcecal material in the urine can be recognized by the naked 
eye or by the microscope, and the unne has a characteristic odour. 
Grape seeds and other foreign particles are sometimes recognizable 
in the urine. AVhen the fistula is very Ioav doAcm the large gut the faces 
are solid and so may be passed through the urethra Avitfa difficulty 
or even block it completely. Strangury and obstruction may re-ult. 
though the urine itself generally passes back into the intestine and so 
escapes. The passage of urine per anum is a recognized sign of an 
entero-vesical fistula, but is absent or inconspicuous Avhen the fistula 
is small If urine is present in quantity it may be taken to sjgnif} 
a free communication. 

The fistulous opening is usually' quite small but it may reach the 
size of a tv o-frane piece (Adams), if large, the fistula allows the blade er 
contents to escape immediately' and the resulting collapsed bladder is 
unsuitable for cystoscopy-. With the customaiy' small fistula cy sm 
scopy is easy, but the fistula itself is generally' difficult to i emny 
because of its minute size, though its position may- be suspc-cte on 
account of the sei'ere hy-perasmia bullous cederaa. and the ph&c a nc 
surround it (Plate VI D. page 152). This area of sAAelling. 
is of small extent — usually about the size of a sixpence or ^ 

— the remainder of the bladder merely shocA-ing cystitis o grea 
less degree though in a fev instances it is complete y 
inflammation Centrally placed in the suspected area ni^ /tual 
times be seen a tag of slough, pus. or feces v'hich betrays 
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Situation of the opening, and in man> instances pressure applied at 
an appropriate spot m the h^pogast^lum Bill cause the escape of pus 
or other foreign material into the bladder through this central spot, 
Bhich escipe mas be seen tlirough the csstoscope and clinches the 
diagnosis 



151 — llclationsliip of th Matld r to \nrious » icljl oiirmjj orpin* Ulus 
tratmp some aitoa at wiiicij fiatutous commur ir Uion mn> tal line A Alnl 
B Pcmnl 

The situition of t?ie fistula tiepends on the bladder t, rcUtionship 
to e\tra\csici! orgins (/ig 151) The important group of fistule 
Blnth Icul to the iiUraporitonc il Msccra arc ncccssanh limited to 
the peritoneum coicrcd part of the bluldcr and are thcrclorc to he 
obserced m the rctrotngonil area and on the jiostcnor ind literal 
Balls Ms personal experience is that Bith great r<gulml\ thc\ 
gist the impression of being high up on the posterior Ball m ir ivJicrc 
It meets the roof of the bladder though other ssnters base sten them 
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frequently in the uietenc legion The left side of the bladder con- 
tains the fistulous opening three times as often as the right because 
of its lelationship to the sigmoid 

A ureteric catheter can sometimes be passed through the fistulous 
opening, and opaque solution, such as a 1 0 per cent solution of sodium 
iodide, may be syringed through the catheter into the bowel In 
this way a good radiograph of the bowel may be obtained and the 
section which is involved may on occasion be identified Somctinics 
one may even be fortunate enough to recognize the features of the 
responsible pathological condition — diverticulitis, carcinoma etc In 
a few instances the fistulous track between tlie bowel and the biaddei 
IS long and toituous, and this fact may be diagnosed prc-operativelv 
by in]ccting the sinus Fistulous tracks of this type geneially result 
from an abscess developing between the two organs and luptuiing 
into both 

The nature of the responsible lesion, whether inflammatory oi 
neoplastic is not likely to be discoveied by the cystoscope Intestinal 
carcinomata aie very advanced befoie they piesent within the bladder 
and even then their appearance is not characteristic The nature of 
the primary lesion may be disclosed bj^ a barium enema but othenrise 
it remains obscure until opeiation and even then it may, at fust 
sight, be unceitain This is unfortunate foi the aetiology determines 
not onl}’" the prognosis, but also, in many cases, the desirability of 
mterfeiing at all 

SUPRAPUBIC AND VESICO VAGINAL FISTULA: 

Fistulas to the shin of the supiapubic region aie m a diffcient 
category from those leading to internal organs, as they are easih 
discovered cystoscopically. Old fistulse. in particular, arc ejiithchated. 
pale, and smooth, and show little oi none of the oedema which charac- 
terizes so many vesico-mtestinal and othei internal fistula?. 

With vaginal fistnlce of any size the bladder contents escape into 
the vagina during lavage A laige fistula is discoverable by vagm^^ 
palpation oi by a speculum and may be occluded for the pui poses 
of cystoscopy by a finger or a tampon These openings are placec in 
the 'bladder 'base and appear like irregular crypts showing epit le la iz 
ation when old and varvmg grades of bullous oedema Occasiona ^ 
a stone fills the fistulous opening and may show channels oi 
escape of urine {Fig 152) 

Vesico-vaginal fistulm require to be differentiated from , 

vaginal fistulae The former may in favourable cases be 
by cystoscopy, but when small are found with dl^ficult5^ 
ruse IS to fill the bladder Avith some easily recognizable ip 

indigo-carmine, and an}^ escape of the bladder contents am 
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V t'^mpon phced in th( ^ igina to recei\ e it This eximinition is 
open to two falhcics (fl) en ^\hcu the fistul i opens into the bhdder 
the fluid does not ins onnhls ippc-ir ui t\ic s ngun \s n smnll opening 



F j 15 > —Stone occnpji ig tt I'rgt, \ e ico \Rg n'»l fistula Note grooves into 
which titted the eJ a of the fistulous opening and hoi bj which urin escaped 

or a narrow tortuous track ma\ tcmpor'inU prpient leakage {b) 
That there ma\ be ureteric regurgitation and a return of the fluids 
through the fistulous ureter 
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CHAPTER XVI 

A MISCELLANY OF BLADDER CONDITIONS 
LEUCOPLAKIA 


The lining of the urinar}^ tiact is called a tiansitional epithelium 
because, though stratified, it displays little tendency under ordinal} 
cii cumstances to keratinize or become horny In some conditions, 
however, it is capable of doing so and the result is a leucoplakia 
Leucoplakia is moie often seen on the mucosa of an ectopic bladder 
than elsewhere piesumably because of friction against the clothes, 
and in this situation it has affoided useful oppoitumties for study 
Leucoplakia of the normally placed bladder is a raie disease. Its 
cystoscopic features weie first desciibed by Brik in 1896 Compara- 
tively few cases have been reported, and some of those found in the 
literature are not veiy convincing It is, however, a welhiecognized 
condition, and is probably common ei than tlie meagieness of the 
recoids would indicate The writei has seen two definite cases, one of 
which had undergone malignant degeneration {Plate VIII F, page 180) 
In the other the lesion was lecogmzed at operation, having been over- 
looked at cystoscopy It seemed to him that, just as ichth}osis 
linguae is best demonstiated when the tongue has heen diied so the 
coriespondmg condition of the bladder ma}^ escape observation because 
it is seen through fluid and especiall}^ when, as often happens, there arc 


other manifestations of cystitis jiresent 

Leucoplakia is generally regarded as a sequel of long-standing 
iiritation (Nitze, etc ) In most cases this is so and cystitis oi stone 
IS present to account foi it However, Maichand has lepoited a case 
of extensive leucoplakia of the urinaiy tract at the age of / "sears, 
and Lebei one m which the renal cahees showed a siniilai esion 
at 4 months, so that some other aetiological factors must 
Kretschmer showed that the fouith decade of life is the one in v nci 


the incidence is heaviest (27 per cent) , 

Cystoscopic Manifestations. — The leucoplakic patch lescinics le 
coirespondmg lesion of the tongue It is giey oi silveiy in cooiu, 
and IS geneially smooth m suiface, but is occasionally coiiuga ec 
In one or two repoits the epithelium has been seen desquama ing i 
thin flakes making the surface rough In no lepoitec ^ 
cracks or fissures, as seen m the tongue been recoided oo ^es 
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are not seen being completeU hidden b> the proliferated epithelium 
The edges of the patch are sharpK defined and demarcated from the 
surrounding hjper'emic bladder nail It is little or not at all raised 
though the central portion maj be elc\atcd to some extent The 
outline IS extremely rregular, and its margin mas be scilloptd or 
dentate 

Posihon — ^All parts of the bladder seem to be affected mdis 
cnmmatelv , the trigone (Lichtenstein) neck (Halle) upper anterior 
surface (Krebs) etc basing been msolsed Once leucoplakia ssas 
found in a diserticulum (Czerns) In each of m\ ossn eases the base 
ssas the onls region affected 

The number of patches s aries but is usualls inconsiderable though 
Lohenstein reported a case in sshich there ssere numerous plaques 
near the trigone The size also s anes T he pate h mas be quite 
small — 2 or 3 mm — and mas easils be oserlooked, but m seseral 
instances the entire bladder has been msolsed (Rasasim etc ) 

Other Lei>ions — 

Cystitis — ^The rest of the bladder is occasionalls healths but 
as a rule csstitis of greatei or less sesentv is present and is looked 
upon as a predisposing cause it is usualls of the chronic sarietj 
Healths mucosa or an srea of b^per'cmia mas surround tbt patch of 
leucoplakia and the latter mas contrast stronglj sMth its pearls sshite 
appearance Papin hosseser denies this and sa>s that the absence 
of an areola serses to distinguish the plaque from an ulcer of the 
bladder cosered bs a false membrane Hhen there is much muco 
purulent deposit on the bladder base it mas hide the thickened 
epithelium or the latter ma> remain unrecognized because of its 
similarits m colour and general appearance to the muco pus 

Calculi and Trabeculation — 1 hesi are frequent concomitants 
(Albarran) 

Malignant Degeneration — In one of ms patients a red elesated 
nodule sshich appeared to resemble an epithelioma ssas found A 
portion of it ssas remosed ssith the operating csstoscope and ssas 
found microscoptcalls to be epithehomatous Jlalignant degeneration 
has also been reported bs '\Ianon 

The leucoplakia n* not aluass limited to the bladder In some 
instances one or both ureters and renal pelses base been msolsed and 
the kulnej dilated ind infected The ureter mas be stnetured {\ erne re 
Kretschmer) Sometimes the process originates m the upper tnet 
and spreads to the losier It mas arise m a tuberculous kidnes (Beer) 
Diagnosis — The diagnosis is made c\ stoscopicalls the patient 
suffering from ssmptoms of csstitis in sshich pain is unusualls 
prominent (csstitis dolorosa) As before pointed out leucoplakia 
mas be oserlooked sshen there are false membranes on the sesical 
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they become some’i^hat purplish within a day or tno and slightlv 
mottled. Subsequently they pass through the vanous colours fai^har 
to all as any extravasation fades, till in about two or three weeks all 
sigas of the disease have completely vanished. Sometimes recurrent 
extravasations occur, and if they follow each other quickly, lesions at 
different stages may be observed in the bladder. The mucosa cover- 
ing the petechim is intact and healthy. Stevens and Peters e.xcised 
portions by means of a eystoscopic punch and shoved the mucous 
membrane to be normal and unbroken, with blood-cells in profusion 
lying in the submucous tissues There was no leucocytic infiltration 
or anything else suggesting an inflammatory lesion. Blum claims 
to have seen ulceration of the overlymg mucosa but this obserrahon 
IS not confirmed by other urologists 

Diagnosis. — In the absence of a generalized purpura, vesical 
purpura requues to be differentiated from hEemorrhagic cystihs as 
the two eystoscopic appearances may easih' be confused. Symptom- 
atically also there is some similarity between them, as each gives a 
certain amount of ‘ ardor urinae k though this is generally more 
marked with a cystitis of such sei'erit}' as to be haemorrhagic, than it 
IS m purpura. l^Iani' purpuric cases exhibit general malaise, head- 
aches muscular weakness, and an uregular piTexia which are liable 
to be attributed to a pyelocystitis. Cystoscopically the chief dis- 
tinguishing feature is the appearance of the mucosa between the 
patches. In purpura it is completely normal and healthy, retaining 
its sheen and showing no undue vascularization In this it contrasts 
with a h^nmorrhagic cystitis where the membrane intervening between 
the extravasations is dull and mflamed in most cases intensely so (sre 
Plate III B. page 80. and also page 80 itself) In c\stitis there mai 
also be a deposit of mucus or muco-pus which is not seen in purpura 
The bladder capacitA'. which in cystitis is reduced may likewise be 
diminished in purpura, but as a rule it is unaltered The presence 
of pus and organisms m the urine m cystitis is a further feature sening 
to distinguish these tivo conditions, both being absent from the urine 
in purpura It should be remembered, however, that the purpuric 
bladder is unduly susceptible to infection, and that this mai arise 
either spontaneoush* or as a result of eystoscopic mstrumentation 
Once it has put m an appearance both the eystoscopic and the 
pictures are dominated by it and the purpuric oripn of the ness 
may be masked. Trauma m the form of operative treatmen o 
the bladder itself or of other pelvic structures may produce purpura 
like lesions These are to be seen particularly after vaginal opera ion 
and childbirth The history, naturally, gives a clue to t icir 
The^' are. as a rule transitory, but this is true also of t le purp 
lesion proper 
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VAUIX 

Smill tortuous \cins in the suhmucosi i\hich nre um\orth\ of the 
digniU of this title nrc not uncommon The\ occur in the region 
of the trigone md bhddcr neck but nre nlso to be seen in the both 
of the A iscus A true \ nri\ is rare , in fact its existence his e\ en 
been denied ^'lrlccs Mere first obserAcd b> Aiertel And hnse been 
described b\ PcTn, I3n7\, Albamn nnd man} others \n example is 
shown m Plate VI C page 152 The site of election is the neighbour 
hood of the neck trigone and rctrotngonal area , thes arc never seen 
m the upper part of the org m Ihcv ma\ oc cur either in the male or 
female but are much more frequent in the latter, especiall> dm mg 
pregnanev \Mien varices occur in the bladder thev art generallv 
also seen elsewhere, cspeciallv on the vulva legs, and anus Hanna 
tuna from this source sometimes occurs (Guv on Baraduc etc) but 
IS rare It mav be vcr\ profuse and necessitate suprapubic evstotomv 
(Casper) It is often assumed that a iinnarv hxmorrhage during 
pregnanev has its origin in a varicose vein but this is an unsafe 
assumption and the possibihtv of overlooking a neoplasm should 
mvariablv lead to the recommendation of earlv cvstoscopv though 
if the patient is alreadv near term it should be postponed till the 
termination of the pregnanev In cancer of the uterine cervix varices 
are not uncommon, and according to Barringer result from venous 
engorgement caused bv adherence between the growth and the bladder 
wall In men thev are seen most commonlv as a complication of 
prostatic hvpertrophv In either sex thev mav be observed in the 
neighbourhood of large v esical or extra v esical tumours 

The appearance of the blue tortuous v essel is scarcclv mistakable 
It IS never extreme in its development and usuallv not mori than threi 
varices are found The> nevtr give rise to svmptoms with the excep 
tion of haanorrhage and their discov er> is merelv a stoscopic incident 

MALAKOPLAKIA 

Ever since Hansemann (190 i) discovered mal ikoplakia [fixkvKO 
soft — soft plaques] at n post mortem and gav e the first accurate desenp 
tion of it sporadic cases have been reported and in all about fiftv 
arc now on record man\ of them having been found post mortem 
The following account of a case the> had seen is bv Thomson Halkcr 
and Barrington — 

On cvstoscopv there was no difficultv in getting a clear 
medium The whole of the mucous membrane of the bladder with 
the exception of the trigone and i smill area behind this was strewn 
with vellow plaques winch varied in size from a verv small point to 
an area the size of a threepennv piece \iewed from a distance the 
colour was vcllowish pink but on closer inspection it was pale vellow 
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of spinal syphilis (mostly tabetics) in which he had seen the couchtioii 
Pieviously Baiiington had observed siinilai dianges caused by tians- 
section of the coid in the cat Fiom the time of Bums’ aiticle 
onwaids theie is practicallv no furthei English oi Ameiican liteiatiire 
on the subject On the Euiopean Continent six examples of funnel- 
neck bladder, all occuning in subjects sufFeiing fiom various diseases 
of the central neivous system, weie reported by Schramm ( 1920 ). 
and the Germans, disiegarding preceding publications, have cliiistened 
the condition ‘ Schiamm’s phenomenon ’. 

ANATOMY OF BLADDER CLOSURE 

Flesh ideas have been adi’anced recently legarding Ihe tiigoiial 
muscle, and if thej^ prove to be acceptable oiii views on the physiology 
of mictuiition must be modified Till lecently it has been taught 



Ftff 151 — Sagittal sPCtion of bladder neck to sho^A tbo trigonal muscle at rest 
and in contiactioii (dotted line) {Mod 7 fiecl from 1 oiint ) ) 


that at the onset of uiination the internal sphincter undeigoes an 
‘inhibitoiy dilatation’ compaiable with that seen at the amis 
Accoiding to Y^oung and Wesson, howevei, the trigonal niusce. 
supeificially placed in lefeience to the other muscles ot this legioii, 
jiasses downwaids and foiwaids through the internal splnnctei o 
leceive an inseition neai the veiumontanum (Fig 154 ) ts course 
between these two points is not m one plane, the vesical an me im 
sections foiming an angle, which angle corresponds to the nv erna 
meatus of the bladder and lies at the uvula vesicie In con lae 
the tiigonal muscle straightens out this angle and drags 
lower Iip of the vesical oiifice Those niusculai fibies whici run e 
laily lound the urethra aie dragged open, and urine passes in o 
posteiioi uiethra 
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The trigoinl muscle Ins ho\\e\cr been sho\Mi b\ m\ tollcnguc 
McCrci to be Imt t\ tbm sheet sshiKt the mterml sphmetcr is n \crs 
definite structure so tbU if the tngoinl muscle Ins the fimctum ninth 
\ouns: and ^^csson iscribe to it i rel nation of the sphmtter must 
iccoinintn the tngonil contnction M'liu elistu fibres situittd 
in the region of the intern il sidmicttr ippt \r to pi i\ a p irt m the 
closure of the bluUlcr neck Tcrlnps the sphintlir itself rcl i\cs 
but the tngoinl musclt is rtspoiisililc for drigguig it open together 
nith these clistic striiuls 

Ihc writer his dnwu attention to the fict that the tngonil 
muscle IS 1 result of its triangular shape acts not onl\ m a bukwnrd 
but also m a trinsicrsc direction (fig 13i) Ihc two birs of Hell 
eon\ t rgc on the internal meatus and 
as the\ start the iiretliril section ( 
of their course thci change their 
direction uui run side b\ side down 
that tube In contraction these 
two muscles straigiitcn out mil so 
esert lateral m addition to down 
ward pull on the mcitiis thus 
opening it tr ius\ crsclv is m ell is 
scrticalU niel giimg the orifice i 
triangular shape m cross section 
The appeiranec presented bs tlie 
mamfcstation under discussion would be satisfactordi c\j>l imeel if 
the sphincter fibres were parihscd and this mas be proiisioualK 
accepted as the anatomic d basis for the condition 

Hie funnel neck bluldcr must not be confused with an ipjiearamc 
winch has much m comiuon with it but which arises from a quite 
different cause In prostatie h\pertroph\ the growth of the lateral 
lobes produces a deep cleft like urethra at the bottom of aihicli if the 
cvstoscopc is held at a suit ible distance the lloor of the passage, 
together with the \ crumoiitamim can be clearli seen The two 
conditions are easih distinguished from each other b\ the eblTcrent 
appear inccs of the \esieil meatus which are tlescribcd in the appro 
priatc places 
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BIPOUTANCE AM) FHEQUENCl OF THE SIGN 
There is little doubt that this sign is freqiicnth met with in 
disease of the central nenous s\stem and that wlicn cncountercel 
It IS strongK swggcstise of such disease Mam obseners including 
the writer ha\c seen the charactenstic hiatus in subjects who were 
not It the time known to he suffering from ans nersous lesion but 
who on closer examination were found to gi\e esidence of such disease 
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Some, indeed, amongst these cases have not presented any further 
symptoms or signs even on the most careful investigation, but ha^e 
developed tabes dorsalis or other trouble at a subsequent time a 
funnel-shaped neck having sounded the first varning of its approach 
It may thus be the initial sign and is frequently an early de\ elopment 
On the Continent some neurologists refer doubtful early cases of 
tabes etc , to the cystoscopist for confirmation 

This symptom important and common though it is has attracted 
surprisingly little attention in this country, as also in America 
and France The few available papers come from Germany and 
Russia, but the views expressed m these papers aie so contradictor 
that it is difficult to gather from them any real idea of the value 
of the sign 

From amongbt studies aiiiihuting diagnostic significance to the 
funnel-neck deformity of the bladder may be selected foi quotation 
that of Epstein Juschelevsky, and Michelson partly because it 
contains the largest series of patients (500) as )"et examined Two 
hundred of these patients were known to be suffeiers from cential 
nervous affections the remainder being the ordinary cystoscopic 
material of the vriters' clinic This investigation appears to have 
established the fact that the phenomenon depends not so much on 
the t5^pe of the disease, as upon its localization The majority of 
cases showed lesions of the spinal coid, though in brain disease it vas 
found that if both cerebral hemispheres were involved the sign 
might be positive Lesions of the peripheral nervous system do not 
produce it In spinal injuries the vriters found the sign present 
in 90 per cent of the cases in tabes in about 84 per cent, and in 
sj'philitic m 5 ^elitis in 83 jier cent Cases of spina bifida, though not 
numerous m their senes, showed a high percentage of affected 
sphincters, and it is interesting that a few patients in whom the sign 
was positive and yet no nervous disease vas discoverable were found 
by X rays to have some clinically unrecognizable degree of spina 
bifida These observers hold that it is doubtful if a funnebnec 
is ever discovered in complete!}^ healthy men and they think tiat 
it IS likewise questionable whether it occurs in purely functiona 
disturbances of the central nervous system without any anatomica 
substratum In true organic disease of the central nervous system 
all varieties taken together — it vas absent only in about one un 
of the cases which they examined 

Several other articles express comparable vievs (Otto 
Perlman, et al ) Some authors indeed, produce a 
of cases shoving the sign than do the above writeis, ^ 

says that in tabes 100 per cent of cases are affected Of tiese vri 
some think that neurasthenics may exhibit a hiatus 
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There are not anting ho^\t\er those ^vho deny anv Nalut to this 
phenomenon loremost amongst i\hom is Osivald Schi\ irz B\ this 
school it is rnaint lined that — 

1 The sign ma'v be absent m unmistakable nervous disease 
which IS indeed admitted {sec abate) though it is hird to see wh\ this 
should detract from its importance when present 

2 Overhllmg of the bladder is said to produce a hixtus m normal 
people It has been shown above tint the first phase of normal 
micturition is the opening ot the blidder outlet b\ the trigonal 
muscle m a w i\ which will produce an appearance identical with a 
pathological hiatus Ov erdistcnsion of the bladder causes spasm 
of the trigonal muscle and opening of the sphincter it the same time 
provoking a call to micturition In fact it produces a pliv siological 
hiatub which differs from the pathologital one onl> in being trinsieiit 
passing ofl when over distension is relieved The ovtrfilhng which 
brings it about is unnecrssirv and undesinble ind does not occur 
if 1 proper technique is cmploied {see pige 51) 

A The svmptom is present on one occasion and absent on another 
or it comes and goes dunng a single cvstoscopic examination 

4 The longer the cvstoscopc is in the blidder the more likelv 
IS the phenomc non to present itself and if the ocular end ot tlie instru 
ment is unsupported its v ertical drag w ill cause a dilat ition of the 
meatus so that a hiatus is artificiallv produced 

5 Sacral anesthesia is said to be responsible for the occurrence 
ot a hiatus On theoretical grounds tins would ippear not iinhkclv the 
inhibition ot the internal phincter leading to its dil itation just as sacral 
anesthesia can produce dil itation of the inal sphincter and so lead to 
uicontmenie of f-eccs The innervation of these two muscles is similar 

Some of those who refuse to allow anv diignostic value to tins 
sign have found it positive in a verv much smaller percentage ot cases 
thin do its upholders Thus Dunajewskv and Alichcjew examining 
42 cases of tibes found it present in but 10 G per cent which contrasts 
strangeU with the tigurcs priviouslv quoted showing 84 to 100 per 
cent lo explain this discrcpanci it must be remembered that the 
dilatation is not alwivs equallv developed and tint the slighter 
degrees ire casilv overlooked AIoio indeed his tibulated four 
grides (/ ig loG) which show respectiv eh — 

1 Radial streaking m the region of the inner bladder opening 
and the gridual transition of tin bladder into the posterior iiretlira 

2 The nrcthri and colliculus scmmalis arc indistincth sem 
as a result of hmg close up against the prism showing that the dilita 
tion is iiKonsideriblc 

3 The field ot view is dark m its proximal part but as the 
cvslosiope is luitlicr witlidnwn it enters a rclativelv spacious 
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spindle-shaped chamber, in ^hieh the illumination 
floor of this chamber the colliculus is clearly seen 
surrounding valleculum. 


is bright. On the 
together with its 


4. The condition is fully developed (Pigs. 153 and 15G 4). The 
bladder neck gapes videly and the normal angulation at the point of 
transition fails. The prostatic urethra can be easilv e.saniined in its 
complete length 





jr-tg. 1 !)0 — To lUuFtrat^ ^loios gradincs Tc\t) 

That varying degrees of the phenomenon present themselves is 
unquestionable. In the above table, T\pes 1 and 2 are easily over^ 
looked, and even Tvpe 3 which is sufficiently distinctive, wi!! escape 
observation unless the eystoscopist ls actually on the look-out. These 
tacts probably explain some of the prevailing contradictions relating 
to this manifestation. 

In an attempt to obtain a personal view of the incidence an 
significance of the funnel-necked bladder PooleAAiIson and the present 
writer e.xamined a senes of 25 men suffering from central nervous 
disease. Twent\-one of them were tabetics or general paralvties an 
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m these t^^o cl'isscs> the phenomenon ms positi\c in ill except three 
patients In ndilition n sin pie txnmple is tUsco\ creel in \ ensc of 
dissemimtcel sclerosis M c cl issificd our in itcrml nceorehnp to Moro s 
gnehngb 'inel soon tliscoi creel the ehllicultN of hemp e|uite sure of 'iiiel 
hence the unrclnbihti of, lipcs 1 mrt 2 Our fipurcs refer therefore 
e\clusi\el\ to Tspcs 1 and 4 On mini oce isioiis we noted that h\ 
increasing the distension of the bhelder i funnel Mould deiclop Mhen 
not prc\iousl\ present or tint a minor tlcprec of funnel fonintion 
Mould gi\e phee to i major In the tnhlc iijipendcd this a( counts 
for the ptesenee of two figures attached to uuin\ of the e iscs 
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To obtain a good MfM of the \ ernniontanuin is the best test of 
the sign mel to do so the ocular f nd of the ci stoscopc must be stccjiU 
depressed bctMeen the patients thighs othcrMise the condition 
escapes ohsenation It is onl\ the inferior Mall ot the urcthri mIiicIi 
comes into mcm h\ this examination for if the t\ stoscopc is rotated 
the field becomes dark as soon as the side Malls arc ajipioaelied and 
e\en bi manausnng tlie instrument Me hue ncser been able to get 
a proper mcm eitlier of the lateral or upper boundaries of the canal 
In addition to the patients referrecl to aboie all of Mhom Mere 
knoMn to be suffering from some form of nersous disease mc base 
examined the records of 171 consecutue cistoscopies on rn des in 
the orelinari esstoscope clinic and amongst these found 15 ex imples 
(8 8 per cent) of a funnel neck In the earl\ part of this senes of 
esbtoscopies no special Match had been kept for funnel neck deform 
dies and Me found in our records onls 3 a per cent of txaniples 
which scTses to illustrate hoM often thes are oierlooked m loutine 
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work. Paralysis of the internal sphincter may serve as a satisfacton 
explanation when the condition occurs in spinal disease but when 
it is discovered unexpectedly a different explanation must be sousht 
Strainmg to micturate may account for a few. and the fatigue of a 
long cystoscopy for some others. Sei'eral have been discovered in 
patients under spmal or sacral amesthesia and no significance must 
be given to the sign unless it is confirmed by subsequent cystoscopy 
without amesthesia One or two may perhaps he examples of earii 
nervous disease. But a considerable remnant is unexplained and 
it appears probable that a hiatus may develop in the completeh 
healthy man. Even if this proves to be the case and the pathognomon- 
icity of the lesion is not established, the marked difference between 
the incidence of the funnel-neck deformity m health and m nenous 
disease is verv striking The discoverv of the condition calls for a 
complete neurological overhaul and an exannnation of the Wassemiann 
reaction, etc. Xo cystoscopy in the male is complete until the instru- 
ment has been '^rithdrawn dovn the urethra and a hiatus has been 
searched for. and this holds true vath particular force for such ca^^es 
as have obstruction, especially unexplained obstruction, as a symptom 
Central nervous disease is frequently responsible for derangement 
of bladder function and it has been v'ell kiiov'n since the days of 
Romberg that dysuria may be the first symptom of various spmal 
diseases and particularly of tabes dorsalis ^Then occurnng as an 
isolated s\Tnptom its cause is hkely to be diagnosed only by exclusion 
of other conditions. Trabeculation of the bladder of a special kind 
IS a recognized sign of ners'ous disease and has certain characten'^tics 
which have been described on page 151. and which distinguish it from 
other types of trabeculation. Yet this trabeculation is inconstant 
and easily overlooked and its diagnostic significance is not conipletel} 
reliable. Even though the presence of a funnel-shaped neck is pro 
ably not pathognomomc it nevertheless suggests some derangement 
of the central nerv'ous system. A combmation of the tvo concitions 
— a trabeculated bladder and a funnel-shaped outlet certain > 
carries considerable diagnostic weight 
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PROSTATIC HYPERTROPHT AND OTHER DISEASES OE 
IHE PROSTATE FNDOSCOPIC PROSTATIG SURGERT 

INDICATIONS FOR C\STOSCOP\ 

From the point of Me^\ of l^(Ilc^tlons for l^sto‘^top^ the p\lient<^ 
appUinfi for trcitment fill into tiio proujis nitorclm^ to whether 
the diagnosis can be mide h\ piireU clinical me ms or not If not 
the csstoscopc will ilmost ccrtainh be recpiirccl Ihe proportion 
of pitients 111 which the SMiiptonis and signs ire uncons incing is a 
f nrl\ big one so that there is an import int Iitld of usefulness in the 
dil’erential diagnosis of the complaint I he other groiiji in which 
the diignosis does not cill for csstoscopic confirm ition will he h mdltd 
differciitK according to whether the surgeons preference is for the 
suprapubic or for some form of pcnirethr il opcntioii In the litter 
case a prelmiiuarv studs of the sesicil utek is usual 

^^hcn a suprapubic prost itcctoms is ])roposcd is the line of iction 
•—the diagnosis not being in doubt — it is dw iss cjucstionable whether 
am ads uitage is to be g lined bs csstoscops ind the writer s attitude 
bis been to asoul it where possible as it is not entircls without dmger 
{see belOit) I his siew Ins been further reinforced h\ the modern 
tendencs to dispense with all ts pts of instrumentation of the bladder 
before the operation itself so th\t work mas proceed m in aseptic field 
In addition to those cases m which the prostite is the primars 
trouble hs pertrophs w ill freciucntls be met w ith in m lies past middle 
life who come up because of unrelated disease of the unnirv tract, 
especialh for blidder growths In that w is the great presalcnee 
ot prostatic In pertrophs m this age group will be borne home to the 
csstoscopist and he will base an opportunits to studs numerous 
cKamplcs of the minor enlargements which for the most jiirt remain 
sjmptomfrec ind themsehes require no treatment 

Csstoscops mas also bring to light concomitant bladder lesions 
which are sequela; of the hs pertrophs but most of these cm be diag 
nosed b\ other agencies as for instance stone bs X rass csstitis 
bs psiina etc Jfore precise knowledge of the state of the bladder 
wall is not indispensable for its condition has a subordinate beinng 
on treatment In general the important thing is to make a diagnosis 
of prostatic hj pertrophs and wlien that has been done the decision 
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foi or agamst opeiative interference yiH rest, not on the local compli- 
cations, but on such things as the renal function and the general 
health of the patient 

THE DANGERS OF CYSTOSCOPY IN PROSTATIC ENLARGEIIIENT 

The dangers of cj^stoscopy in hypertiophy of the pi estate are — 

1. Sepsis — The possibility of infecting a bladder by cystoscopj 
has already been suggested and infection may piove a seiious or e\e'n 
fatal complication The difficult}’ of keeping the bladder asejitic 
even when the greatest caie is exercised may piove insupeiable. 
especially if the urethia contains organisms, or the bladder lesidual 
urine Many bladders are ahead}' infected when first seen It is 
well known that these give less cause for anxiety than does the uii- 
contaminated viscus Once they have overcome then preliniiiiarv 
infection the}’’ seem to acquire a degree of immunit}’ to sepsis mIiicIi 
lenders subsequent instiumentation safei 

2. Urethral Shock and Suppression of Urine. — These conditions 
will occasional!}’ occur unexjiectedly in apparently good subjects, 
but the latter is paiticularly likely to happen wheie an overdistended 
bladder is suddenl}’ emjitied The clinical jiictuie in this type of case 
IS, as a rule, so chaiacteiistic that cystoscop}^ is not called for 

3. Haemorrhage. — (See pages 272, 273 ) 

4. Epididymitis. — This is a complication to which these patients 
are susceptible after instiumentation, and also following opeiation 

5. Retention of Urine. — Retention which was piobably incom- 
plete before cystoscopy, is sometimes aggravated and may become 
conijilete as a result of the cystoscop}' 

PATHOLOGICAL ANATOMY 

The stiuctuial alterations lesulting from piostatic hypei tropin 
must be undei stood before it is possible to appreciate the cystoscopic 
manifestations of the disease Those which interest us aie ( ) 
Piostatic changes. (2) Uiethial changes and alteiations of the weiaa 

meatus, (3) Vesical changes (Fig 157) n u i 

1. Prostatic Changes.— Adenoma formation affects chieny tiiat 
median segment of the piostate gland l}nng between the uietua auc 
the cjaculatoiy ducts It is here that the first changes are o>ser\ 
able, and heie also that in matuiity thev geneiall}' become nm 
pionounced Othei parts of the oigan aie not. honeiei, 
Independent adenomata commence to giow on the lateia aspec 
the urethra and as they extend establish continuity niti tic 
gioup which indeed they may exceed in size and antecate Jnt The 
Aiiteiioilv the change is less evident and is often < 



1 HOST \T ic in n HI KOI in 


2c,r 

mcrc'isc in bulk of the uul ouurs m pirt c\tri\tsR ills aiul in ]nrt 

intr'i\ esicalK . 

rnraKsicaUy its nrowth ciuscs it to ciuroiuh on surrouimin;r 
structures It is hones cr ruiitUN ri\c(l uifenorK b\ Us nttadimcnt 
to the trnnguhr ligament iml niitinorU Us jiroMuuts to the pubes 



Fij 1»< - C cnerU M w of the Util r hi I post nor uuthnv la ir tntic 
citlirj. ment Lni I oj’cii unt nork 

presents atUanec so tint the onU three directions nhich tan proude 
increised icconmiodation arc postcriorK n here it bulges towards or 
actualh into the rectum lateralh where it disjihccs the lc\ atoros ini 
and supenorh where it lifts the bluldcr bise It also cncroiches 
on and compresses the urethra 

The rai mg ot the sesical floor is important for the outlet 
which in normal circumst inces occujiics the lowest point js now 
situated on the top of an elesation and surrounded bs a sallerula 
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Intiavesical Changes . — But another impoitant factoi enteis into 
the elevation of the vesical floor, and especiallj^ that of the meatus 
The elevation consists of adenomatous tissue coveied by a thin layer 
of mucous membrane This came to be an intravesical structure 
throu£Th pushing aside the internal sphmctei in such a May that this 
muscle, particularly in its posterior and posteio-lateial paits. is 
divorced from the meatus At the front of the urethra, ivhere tlicre 
IS little or no hypertiophic change, the muscle still retains its old 
position at the maigin of the oiifice, but as it is traced backwauls 



Fig 158 — An enucleation specimen scon fiom the front The mtinvcsna 
piojection letains its covering of mucosa The lateral and middle lobes, nnci to 
cleit like urethia aie well seen Note paitioularly the ribbon of iiiteinal sp 
muscle which has torn away with the gland, and observe its position close o ic 
meatus in front, and how the lobes have pushed through the ring especia ^ 
teiiorly and laterally There is a furrow on the surface of the gland where i 
been gripped by the internal sphincter 

it Will be found to lecede giaduall)^ fiom that opening, having been 
pushed awaj^ b)^ the growing lobes of the pi estate so that it now oiins 
a band thrown round the base of the intravesical section of tie pro 
state and dividing this off fiom the extravesical pait (i^?g ta8) 

The encroachment of the pi estate on the vesical cavity aiK 
relationship to the sphincter was difficult to explain so long as i 
thought that prostatic hypei trophy originated m the ^ ^ 
prostate gland itself It is now widely believed that t le 
origin of prostatic enlaigements is not reallj" in the ^ ^ below 
at all but m ceitam glandular stiuctures situated immecia c} 
the mucous membiane of the tiigone and uiethia and uiovn ‘ , 

submucosal glands (Fig 159) Though these su 
form a practically continuous chain it is convenient o 
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into three groups -xccording to their 'initomic'il bite Thc\ are hnown, 
tliercfore is suhtngoin! subccrMcal and probtatie ghnds The 
subcerMcal group Clinch is the most important collection lies 
beneath the inula \csice It is also called Albarran’s group’ 
because this French surgeon first shoued the role it pla\ed in the 
production of the so called middle lobe These glands are accom 
modated m the submucosa and are thus internal to the muscular 
laaer though a feu of them penetrate amongst the adjacent muscular 
fasciculi \Micn \\c realize that ^ 


prostatic enlargement begins in a 
structure having this position there 
IS but little dl(^lCuU^ in exphining 
the relationship to the internal 
sphincter 11111011 has just been dcs 
cribed and ho\% that muscle comes to 
be ousted from its cvistoniari sitin 
tion at the meatus The groiith 
arises actinlh uitliin the ring of 
the muscle mIucIi it distends and 
displaces b\ its increasing bulk * 
The sphincter is c\ cntinlh di\ orced 
MideU from the meatus and comes 
to he beloM the Icicl of the orifice 
m a position i\here it functions at 
great disadv antage being unable 
either to contract or to expand 
freels 

The central and posterior por 
tion of the gland is the one i\here 
change is most marked {Fig IGO) 
and from it is proiluccd in this u a\ 
the so called middle lobe of the 
ha pertroplued prostate A similar 



Fij lo9 — Sapittal section of the 
urethra an I 1 ladder necl in the carli st 
of pro tatic lo-pertroplij a Sub 
mucous cerMcal plands b Glmds of tlio 
intermediate portion c Sul mucous 
uiethral platids e Urethral niucosi / 
Internal sphincter k Olands tiiid rpoing 
c^stlcc^anfi:^. (/ores) 


alteration is usuallv eiident at other parts of the meatus cspccialh 
literalh iihcre the adenoma though less markedh, distorts the 


* There is another not i en r ire t\ pe of h j-pertrophj m w Inch the nuiscle is 
not displrccd in the m described here The adenoma appears then to liaie sprung 
from those urcthril gluid nliich he distil to the sphincter and neier guning 
admission to its circle thci lick the opportuniti to dilate it but instead lift it 
upwards This i met j of hjpertrophi i sometimes called an extras csical cnlir_c 
ment for the pi ind docs not actu ilK project into the bladder ea\ it\ as docs the more 
common kind The cisto copic picture is not greath chanped though the dnision 
into lohes IS less in eiidciue mil the mucosa as it oierlies the sphincter i more 
like that of the norm il neck— not so thin and i iscular \t a suprapubic operation 
the finger inn t dilite ind piss through this muscle circle m order to enucleitc the 
idenom \ 
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meatus, the neoplasm here also curling the sphincteiic musculature 
outwards The anterioi region is the one least involved, and indeed 
theie is generally no intravesical bulge at this point 

The distnhution of the hypertiophy is not constant, though vheii 
one part is affected it is customary to find a certain amount of gland 
proliferation m other regions Nevertheless, we speak of a middle or 
a lateral lobe enlargement, according as these respectively bear the 
brunt of the increase, Occasionally one comes acioss a case in wliieli 



A 



there IS no evidence of increase cystoscopically, I 

and when this occurs the middle lobe is the , j,,, „„d<ilo 

have seen cases m which the lateral lobes were ^ 

one quite unatfected, though this is ^ ,„,e plane, 

of the urethra is then continued U-o liypen 

and by elevating the eystoscope into the « “|,„a„ce" 

trophied lobes it can be traced bac wa niodification as a 

2. Urethral Changes. — The urethia unde g It becomes 

result of the changes in the shape and size of t e proximal 

longei The increase is confined to that por ^ ^^Piout half an 

to the veruraontanum, and this section is maiked, it 

inch to an inch and a half, but Avhen the hyp P 
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nm on rnre occisions Tinount to sc\<ril iiulics Olnioiish such in 
elongntton iiould jirccliule the use ol the ordinan (sstostopc ind 
spccnl instruments ln\c hcen nndc Mith the object of oicrcoiiuu" 
this difticults Thc\ ire howescr, iunetossir\ ns so lnrj»e u glind 
IS tjuitc rnre ‘ind Mith so greet in increisc in length the dngnosis 
becomes self e\ ident 

The uretlin becomes more bint Tlicrc is in ingle in the normil 
prostTtic urctlii i nt the lc\ el of the \ crumoiit mum {/ ig jO A p igc 57) 
Tins bctonics incrciscd m the ordnnri t\j>e of h\ jicrtrojdn owing 
to the de\clopmcnt of the nuddlc lobe (/ ig ini) The ingle mu 
become so icute ns to prcicnt tlic piss igc of the esstoscope or occasion 
tIIn csen tint of in ordin in entheter It must be str lightened out 



Ftq If I — A L-rpthm m prostntiP li>j rtropln Nrtt inona tn tli of 

the- p ostatic urethra ns tomj areil with th normil shown m / ij SO A paj. 

B Urethra in prostrtic Iv'jertrophj after u trci hiction of tjstos oj Mark I 
rttro\ersiou of prostate cnusinf ex rppt ration of th r troproatatie pouel 


during the passage of the csstoscojie llus str itglitcmng is accom 
phshed partlj b\ bending forward the distal but chielU b\ rctroicrting 
the proximal segment Such retros crsion h is m cITcct on the shape 
of the bladder base enipb isizing the rctroprost itic dcclu it\ and 
mal ing the pouch deeper and moic inipcnctrible {I tg IGl B) A 
secondars effect of the antt ro posterior bending of the urethra is that 
the meatus comes to occujn a position which is relitucH if not 
actualU, more anterior (/ fg IGO) 

A transicrse section of the urethn also shows chinges Tlie 
urethra as it lies between the two lateral prostatic lobes is altered 
from being a small rounded tube to become deep and slit hi e The 
cjstoscope withdrawn into this cleft can make Msible the lower wall 
of the prostitic urethra as fir b ick as the ^ erumontinum a jiroceeding 
which IS quite impracticable m the normal state {set aho Tunnel neck 
Deformits of the Bladder Chapter XMI) This \isuahzation of the 
urethra becomes possible because the increased depth of the channel 
alloc s the lamp and prism of the es stoscope to be held at a good 
working distance from the floor of the passage 
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Quantity of Vesical Fluid.— Bladdeis containing much lesidual 
uiine are necessarilj’' of large size. They maj^ liave a cajiacitv of 
several pints. Wlien the viscus is cathetenzed it is usually possible 
to replace an equal amount of fluid This is. however, not invanablv 
tiue An inflamed bladder sometimes contracts immediately and 
lefuses to be le-distended to its previous extent. This should be 
borne in mind duiing iiiigation, the initial washes being tentatne 
and the increase giadual, until the measuie of the oigan has been taken 
as desciibed on page 52 

Given, then, an oigan of laige capacit)% it must be decided how 
much lotion shall be employed If too much, the vesical walls will 
be remote and their inspection lendered moie difficult If too little, 
the voluminous parietes will be undistended, and redundant folds 
may conceal some featuies of the bladder The lelaxed mucosa also 
screens the musculatuie, and the effects of hypertiophy and tiabeciila- 
tion aie lost, whilst the membrane itself may appear more cedematous 
than when seen undei greater dilatation 

A poition of the letiopiostatic lecess is usually concealed fioni 
view by the gland maigins, but it varies with the degiee of distension 
employed With more lotion the pouch deepens and one would 
expect it to become less visible At the same time, however, it is 
extended in a backwaid direction and the mean lesult is that a larger 
surface is displajmd It is easy with the irrigating cystoscope to 
vaiy the quantit}^ of fluid, and examine at vaiying distensions Start 
therefoie ryith the usual 8 oz of lotion and investigate the piostatic 
maigm and the geneial suiface of the vesical mucosa If a satis- 
factory exposuie of the latter is not obtained, the medium can be 
lapidl}’' augmented, say to IG oz , and a fiesh survey undei taken 
This stiatagem is I'aluable also ivhen, as happens AVith big piostates, 
the uieteiic orifices hide themsehms behind the overhanging gland 
An increase in the rmsieal distension may bung them into view. 

Examination of the Bladder. — It has been shmvn above that the 
pnncipal object of cystoscopy in this complaint is the diagnosis or 
confirmation of hypeitiophy The state of the bladdei ivall is o 
minoi Intel est and ivould not m itself constitute a justification or tie 
examination Begin theiefoie by investigating the shape of tie pio 
static boidei The instrument is Avithdiawn until the feiiestia is 
flush Avith the meatal inn, ivlncli, crossing the cystoscopic lef, 
commences to cut off the view of the vesical cavity. It is on 
appeaiance and shape of this iim that the diagnosis . ,ji 

In the normal condition of the paits (see Fig 59, page j, i 
be lemembered that the uppermost foui -fifths are concave, u u s 
loAvest fifth is slightly flattened, so that if the mstiument is mu 
follow the maigin by rotating it on its long axis within ic fl > 


1 nosi ^ HC in 1 1 ni norm 


ncrftctK rcmihr urtuhr disposUion of the upper four fifths nml the 

sfirhtu fhtfcncd or nrcK con\e\ lower fiftfi ore t imI\ nppreentid 
Tu^he vmper four fifths the celjics irc slnrpU elcruud and tr ijislutciit 
because the mir<,in thiu and sharp In the lowest scgnicut tht\ 
ire ahseiit owinji to tht swwdants u\ direction of the trigone and 
posterior nrcthn 



Ftrj 1C — S ncs of cjsto oj ic f Ids ulif oiig cjll ctucK th cc ntour of II 
t«aic<il ftsj ret of ail till vri. tl j ro tut (Cf j i(. f> nml/iy It I ) 


AU this IS clniiTcd m prostitu enlirgemcnt The gliiid bulges 
into the meatus and tlirows up i nmjtirt ironnd it Ven tisto 
scopicalli tins r impart Ins margins which consist of a number of 
e.on\e\itics separated bi sulci or rttesscs Ilotitc the instrument 
within the lips of the orifice and i general nnprcssioii of the irrmgc 
inent will be obtained (i ig 102) lining done this scriituu/e each 
segment indii iclualK I ach c\ stoscopic field rcjircscnts ibont a si\th 
of the total internal meatus The number of these comexities Sants 
according to the shape assumed bj the gland "Voung Ins tabulated 
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the Yanous possibilities, and his diagram is reproduced in Fig 163 
His figures require no text He says that “ they cover (diagraniniati- 
cally of course) the great majority of cases of prostatic In-pertropln 
There are certain irregular and bizarre types winch are not included 
but -which can be interpreted by a comparison with the foregointf 
The commonest seats of change are the middle and lateral lobes 
The meatus is then shaped as seen in Fig 163 a [see also Fig 162) 
The median lobe presents a sharper curve than that of the two lateral 
lobes whose coii-^'exitj' is often slightly flattened by mutual pressure 
Above, the tvo lateral masses meet at an angle, and their upper 
extremities together with the intervening recess are easily seen in a 
single cystoscopic field The junction of the lateral lobes with the 
median is less acute than that formed anteriorly A fold of redun- 
dant mucosa is often to be observed in the bottom of these sulci 

Y X k J • 

Fig 163 — The first figure represents the outline of the normal raeafus flie 
remainder show the possible changes 'which the orifice maj undeigo in prostatic 
h^*pertrophy {Bedravn from Youiig ) 

Occasionally it is oedematous and may. by close magnification suggest 
an additional lobe {Plate XII B page 272) Sometimes indeed seques- 
tered adenomata do rest on the surface of the mam tumour and form 
additional irregularities Anterior and circular enlargements are rare, 
but on occasion are of large development* 

The maigin. instead of being sharp, as m the normal state is 
rounded and less well defined It rolls away from the vindo^^ o 
the instrument {Fig 168), and is therefore in less close apposition 
Its colour IS deeper than that of the bladder except when the 
IS reddened with cystitis, 0^^^ng to its shape it receives the igi 
from the lamp directly on its surface in contrast vith the norma 

neck which is transiUuminated, 

It must be recalled that the window of the cystoscope is so 
placed that deformities of the bladder neck are appreciate on \ 
when they occur in the sagittal plane of the body that is. 
with the urethra {Fig. 164) Those occuning transveise } 
a urethroscope or a letrograde cystoscope for their recognition © 
165 and 166 ) 
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aiuch might be expected m this disease from retrograde c^sto 
scopj and it ^^as emplo\ed in 1000 b\ \oung but he soon abandoned 
it, finding that the instrument -was opticalh less efficient and that 



Ftj 1C4- — C\stO!5COf e'>caminingpro8 
tatic h^-pprlroi liv appreciatra incrtasri of 
the glan I oceurrmg iii the sagittal loU 


Ftj Ibo — ^Lrtthroscope examining 
prostatichip rtroph> Of predates mere ist 
of the gland occiirriiiK m the traiis\irS 
1 od\ plan (cf / tj lUf) 


the interpretation of the imigcs Mas difficult 'Marion and lleitz 
Ilo\er also indicate that it is less gencralh useful than the oidmar\ 
c\stoscope Kcccnth it has come into fai our amongst surgeons 
practising endo urethral prostatic resection Thc\ aim at getting a 
clearer idea of the bladder aspect of 
the enlarged lobes before operation 
Inspection of the Rctroprostatic 
Pouch — ^The production of a a alle 
cula surrounding the prostatic pro 
minence has been described Its 
dea elopment \ irics in different 
individuals and at different stages 
m the groMth of the adenoma 
Ubuall\ deepest behind it produces 
a pouch at this point nhose depths 
cannot aluavs be displaved The 
larger the gland the deeper mil the 
pouch become The thicker the 
median lobe the further Mill the 
MindoM be held x\\%\ from the edge meMua m pros. 

^ latio hvf (.rtrophy i n through the 
of the declivitj and the more difii rnstpnor ureti ro cop {cf Jij loo) 
cult mil It be to explore the recess 

It has been shown that an acute bend m the prostatic urethra increases 
the depth of the fossa as seen cvstoscopicalh (page 271) On these 
three factors will depend the extent to which the bladder base is 
concealed In the least pronounced it can be exposed m its entiret> 
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"^Vhere the gland is very large the vhole of the trigone may disappear 
from view together with the ureters {Fig 169) Suggestions for 
uncovering it to some degree have been made on page 274 Stones 
and grov ths and the mouths of diverticula etc . may be overlooked 
■when sheltered in this retreat. 


In the noimal individual it is never possible to bring the edge of 

tlie meatus and the ureter into 
the same field {Fig 167). but in 
prostatic hypertrophy the niar- 
gin of the middle lobe and the 
ureter can be seen siniultan- 
eously save n hen the gland 
actually hides the latter {Figs 

Fxg 167— Showing that m the normal Igg 169) TlllS obscn ation 
condition it IS not possible to see the prostatic , ' . 

margin and ureter in the same field (JlariOIl S Sign) IS of niUCh 

importance It is true not onlv 
of late but also of early cases By it early enlargement in ^hich it 
may be difficult to satisfy oneself about the hypertrophy solely bv 
reference to the configuration of the meatus may invariably be 
identified It should be noted ho\^ever, that it is not entire!} con- 
fined to adenoma of the piostate for other elevations of the bladder 
neck, such as occur for instance, in prostatitis and prostatic carcinoma, 
act similarly, though generally in minor degree whilst lovering of 



the bladder base as by cystocele in the 
female, can produce a corresponding pheno- 
menon [see page 304) 




Fxg 168 — Showing that in prostatic 
hj’pertrophj it may be possible to see the 
prostatic margin and ureter m the same 
field (J/anonV sign ) 


169 — Sho^Mng that the 
rma^ be hidden In a % 

gland ObserNC the position 


It rarely happens that ve need to catheterize t e 
prostatic hvpertrophv. but when the occasion does arise i . 

found difficult or impossible The beak of the to 

be approxmiated to the orifice, and a gieatei length of ca ic 
be passed into the bladder 
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Renil function tests m this disease arc usualh carried out bj 
the estimation of the blood urea and b\ the urea concentration test 
It is hoive\er possible to obser\e the efllux of indigo t irmine at the 
ureteric orifices is hen these are not conceiled and e\en iihen hidden 
the floM of die into the bliddcr medium tan be seen and its tune 
and lolume notfd 

Eiidence of dilatation is sometimes obsennble at the ureteric 
onfitc 11 hen back pressure has been marked {see aho page 363) In 
the prestnee of cjstitis the dilatation of the orifice ma\ be masked 
h\ the oedema of its lips 

The size of the prostate is difficult to estimate c\stoscopic\ll\ 
Some indication mai hoiveier be gained b> the extent to iihith the 
trigone is hidden and also b\ the difficult! exjjerienced in approach 
ing the fundus The fenestra is so close to the edge of the enlarged 
gland that the extent of the portion lung besond nhich is fore 
shortened is not appreciated 

The following method of estimating the reUtiie sizes of the lobes 
IS suggested b! Cuthbert ttallace — • 

If the cjstoscnpe is introduced vitli the iMndoAv and the 

point noted at iilnch the edge of the internal meatus is first seen the 
distance of the anterior margin of the intern il meatus from the exterior 
can be measured on the stem of the instrument If this process is repeated 
graduallj turning the c\ stoscope round on its long avis a \ er\ good picture 
can be obtained of the inequalities of tbc projecting prostate Thus if 
the urethral margin is lirst noted on tfie posterior side nhen tlie c! stoscope 
IS introduced eight inches nliilst on the opposite Side it is noted at se\en 
inches this shores that the prostate on tlie former side is projecting one 
inch further into the bladder than on the latter 

A fair idea is usuallv attained b! rectal examination especiallv 
if this IS undertakfn nhilst the c! stoscope is still in position so that 
the amount of tissue intervening between the shaft and the finger 
mav be computed 

THE VESICAL COMPI ICATIONS OF PROSTATIC HYPERTROPHV 

Some degree of dteration m the bladder in addition to that 
which has alreadv been described is invariable The earliest (hanges 
are dilatation and hvpertrophv 

Hdalation — The increased vesicd cvpacitv has alreadv been 
referred to Cj stoscopicallv it is not ev ident unless a large quautitj 
of bladder lotion is emploved when the walls of the visius will appear 
more extensive and more remote and wider excursions of the mstru 
ment will be required m order to displav them 

Iljpertrophj —This is an invariable attendant It is evidenced bv 
trabeculation The mu culature of the inner co it becomes ov er dtv elop 
ed The (hange is slight m the earlier stages hut becomes more marked 
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as the obstruction inci eases Eventually the vesical -wall presents a 
reticulum of countless muscular bundles, intertwining inextricably, 
and recalling to mind the columnse carneae cordis (trabeculae carneie). ' 

Diverticula. — Both false and true diverticula (Plate VI A and B, 
page 152) are found in prostatic enlargement The false variety {F}g 
84, page 151) is a counterpart of trabeeulation and hypertrophy, small 
tiiangulai or rhomboidal erypts separating the fleshy bundles and show- 
ing the effects of increased intravesical pressure The rounded orifices 
of tiue diverticula are seen less frequently, but their incidence is greater 
amongst prostatics than in the general population, which suggests 
that they owe their evolution m part, at least, to obstruction (see 
also page 159) 

Cystitis. — A certain degree of hyperiemia is present even in the 
uninfected bladder, and results from the irritation of retention 
Thickened and toituous vessels may be traced as they run amongst 
and across the trabeculae, whilst the mucosa is pinkei and somewhat 
granulai Many cases, when first seen, are infected Every vaiiety of 
C3''stitis IS found from a mild blush to the most foetid of ammoniacal 
infections with thickened and velvetj'^ mucosa, coarse purulent 
membranes, and perhaps stone formation The cystitis may be a 
‘ spontaneous ’ (haematogenous) infection, the colon bacillus being 
responsible for manj" of these ; but it is more often a sequel to 
insti umentation 

Stone. — Stone foi mation is common and is usualty of the secondary 
type The calculus occupies the pouch, and maj'^ be coneeaied behind 
the gland Retention and sepsis aie responsible The stone maybe 
single, but occasionallj'^ calculi aie to be seen in great numbers as in 
Plate XI E, page 222. which also show's how' the gland hides objects 
Occasionalty a stone foims in a diverticulum (page ICl) 

When a calculus is discovered radiographieally in an elderly man 
and hthotiity is proposed, a cj'stoscopic examination should prece e 
the opeiation m order to exclude prostatic hj'pertrophjq the supra 
pubic route being preferable m the presence, to anj' important cgree, 

of the latter , 

Growths of the Bladder.— It is not surprising that growths ot the 
bladder are commonly associated w'lth an adenoma of the pros a e 
as so large a number of men past mid-hfe show' some degree o e 
latter condition Many of them have no sjnnptoms leferab e to icir 
hypertrophy and in a m'ajority of these interference is best uni e 
to the bladder grow'th 

MISCELLANEOUS DISEASES OF THE PROSTATE 

Chronic Prostatitis. — Cj'stoscopy is not much used in this 
In the piesence of a urethritis it is actualty contra- me ica e 
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pathological changes afTect the posterior portion of the neck, ^\hich 
becomes Inperemic ami nia\ be oedenntous It is slighth eleaated 
in all cases (Young) and ina\ simulate earU Inpertropln The o\er 
Iving mucosa ma% be granular in appearance Obstruction to urina 
tion IS uncommon 

Tuberculous ProstatJijs — This disease should be diagnosed b\ 
rectal palpation and bs recognizing concomitant disease in other pirts 
of the gemto unnarv tract ith coexisting renal tuberculosis minor 
infections of the prostate are probabh present more often than ne 
recognize and cvstoscops directed to the in\ estigation of the kidnea 
does not appear to do ans harm In adsanced prostatic tuberculosis 
csstoscops should be as far as possible asoided as it sometimes 
lights up the disease In the earls 
stages the appearances resemble 
those seen in chronic prostatitis 
Later tuberculous lesions of the 
bladder mai be found if that organ 
is also implicated Uupture of 
tuberculous abscesses into the blad 
der from the prostate and sesicles 
uith the formation of cratenfomi 
sinuses has been described (see also 
Chapters \ II and ) 

Stones — Stones in the gland 
itself are also common {fig 170 ) 

Thc\ are usualh small and multi 
pie The situation and shape of 
the diffuse X ri\ shado^^ makes 
recognition eass 

Cancer of the Pro late —Pros 
tatic carcinoma is another disease — Irostatif-ml ili of unusual 

, , . 1 1 , \flopm nt Ston i l urn 1 in lti*“ sul 

in winch c\stoscop\ should be stanr ofthfRlaiJ 
noidid IS a gcneril rule though 

oc< isiorialK it IS justifiable where recti! palpation has jirosed incon 
cUisisc The litter will howeser gencrdls he suggest i\ c b\ the tunc 
tint the disease is sidhcientK ad\ meed to present pathognomonic 
c\idciuc in the bluldcr 

The first ohscrsahlc changes arc located in the anterior portion 
of the trigone behind the sphincter and consist of irrcgul ir pucker 
mgs of the iiuicos i otcisioinlK issociatecl with i cert uii degree of 
itdcnn Tlics arc prolnhU ittrihut ible to contr ictioii at the site 
of the growth and ma\ he eomjnrcd with the puckering of the skin 
seen o\cr a mammirv scirrhus This ihmge is atrojihu rither than 
lupertrophie and m fict clc\ ition of tlie scsieal neck is rirc at this 
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Stage, though it may occui m minox degree Later the gio^vth invades 
the bladder, and irregular nodules of neoplasm may be obser\ed. 
Evidence of obstiuction may be noted in residual mine, dilatation^ 
and trabeculation Harsh resistance to the cystoscope when traversing 
the deep urethra, and hccmoirhage on instiumeiitation aie charactei* 
istic signs 

In many cases the caicinoma arises deep m an area of prostatic 
hypertrophy The only cystoscopic signs are then those associated with 
simple enlargement, so that whilst positive evidence of prostatic caici- 
noma is valuable, the cystoscopic appearances which characteiize simple 
prostatic h 5 q:)ertrophy do not necessanl}^ exclude piostatic caicinoma 

ENDOSCOPIC PROSTATIC SURGERY 

“ There is no new thing under the sun ” Guthrie, over one 
hundred years ago, attempted the peruiethial treatment of piostatism 
by means of a concealed knife, and in 1874, Bottini produced a galvano- 
cautery blade hidden in a catheter, which, when heated, destroyed 
the tissue of the bladdei neck Modern endoscopic piostatic surger}^ 
is developing along two alternative but independent lines, the one 
employing the cutting current, the other the punch These two 
methods have much in common in that many of the problems 
involved are identical 

INSTRUMENTS USING THE HIGH-FREQUENCY CUTTING CURRENT 

On its discovery the high-frequency cutting current was eaily 
applied to the treatment of bladder -neck diseases, although there 
was at first some difficulty in making the cunent effective undei water 
The most popular instiument at the present time for use with this 
current is that designed bj^ McCai'thy in 1931, with which slices of 
tissue can be removed by a wire loop electrode, under vision 

The McCarthy Electrotome (F?g 171) —This consists of a sheath, an 
obtuiator, lighting arrangements, a foi oblique telescope, an activate 
and mobile loop for electric cutting, and irrigating parts 

The Sheath — This consists of a tube made of bakehte or ot ler 
insulating material, 8^ in long, and its size corresponds to 28 on le 
French cathetei scale It is cut awaj^ at the bladder end 
that the loop may have access to the piostatic lobes At the cx 
end is a short tubular metal attachment with a coned cJiam ei 
to leceive the loop earner, a levolving collar (B) caiiymg tic^ nec^ 
way irrigating cock (C) is mounted on this chambei, ^ x 

annular gioove through which the fluid flows into the * 

ever position the tap may be The horizontal branch o^ le ‘ ^ 

connected to an iiiigatoi , the vertical branch is provide ni i 
of rubbei tubing Avith a smkei at the end resting in the vas c 
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fj j 1 1 1 —Air Carth\ a proatatic tlectrotom 

The Obturator — At the outer end of the obturator is a cone (D) 
shaptd to fit the coned chamber of the sheath The sheath and 
obturator are locked together b> the spring clip on the sheath The 
beak of the obturator is hinged to a spring loaded driA\ bar housed 
inside the holloiA shaft of the obturator The Spring holds it in the 
raised position but Melds enough to force it into almement during 
its passage through the sheath 

ihc Forohlique Telescope —This resembles a direct \ision tele 
scope In front of the objectiae is placed a deaiating prism The 


Fij 1 — Th 1 ns sjstem (ainiplifio 1) of thf- lorol liquo t 1 ecoje 

sAstem (I ig \T2) consists ot eighteen lenses and one prism As the 
prism IS a dcllecting prism an odd number of nncrsions is required 
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to obtain an erect image This is different from the cystoscope. iihere 
an e^-en numbei of iin’ersions is needed behind the right-angled prism 
(see page 19) The telescope is housed in the loop-earner into winch 
at IS secured by fiiction. 

The Loop-cainei — The cone on the loop-earner fits into the cone 
chamber on the sheath (A) and is fixed thereto in the same manner as 
the obturator Tlirough this cone pass : — 

1. The telescope carrying ^nth it the parts concerned in lighting 
The ^\hole is lemovable as a unit 

2 The loop-electrode (E). hke\Mse a lemovable unit It consists 
of a long insulated shaft which passes through a guide tube and the 
cone to reach the electrode carrier (f) into winch its flute-shaped end 
engages It is fixed by the screw (G). On loosening the screw the 
electrode is easily wnthdraivn and replaced by another, or by the coagu- 
lating electrode. At the vesical end the electrode shaft dmdes into 
two arms wluch carry the loop or ball electrode 

The loop-earner propei (F) is a cylindrical block of bakehte pro- 
vided with a connecting pm (h) to Avhicli the cable from the diathernn 
machine is attached It is a mobile unit sliding on a rack (K) fixed to 
the cone and is moA'ed to and fro by a pinion and handle (L) The 
total excuision of the loop is 1 in A rectangular projection (M) and 
the end of the lack support the pioximal end of the telescope A 
keway cut in this projection engages the gmde pin (N) and auto- 
matically keeps the telescope in the correct position The small spring- 
loaded bolt (o) on the loop earner engages the guide pin vhen during 
the cutting of the piostate. the loop has moved about half an inch on 
its way back into the sheath and pushes the telescope to^^a^ds the 
observei After each cut the telescope must be advanced again into 
its original position the bolt being piessed aside to let it pass The 
leasons for moving the telescope are fiisth* to allow the maximum 
amount of tissue to sink into the gutter and secondly to prevent damage 
to the telescope through occasional sparks from the loops 

Selection of Cases. — Gieat difference of opinion prevails on t le 
subject of the selection of cases foi some siugeons perfoiin peniret ira 
lesection every time whilst otheis adheie faitlifulh" to the ocer 
opeiation Yet gieatly though men s choices differ each proce urc 
appeals to have a place and all urological suigeons should 
to mastei the suprapubic technique and one or both of t le j)cr^ 
urethral operations The nuitei chooses the peruretliral rou e 
about 15 per cent of Ins patients and though preferring le 
opeiation for loutine work, he would not willingly foigo tie a 
tages of resection in selected cases For a straightfoi w arc 
he feels happier with the open technique because the resu 
moie assured 
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It IS generills toncedcd tint hrge prost'itcs, cspccnlK the hrge 
intriA esicnl Upe should be de'\lt ^^\th h\ the opcti method beexuse 
of the increased difficulties— the grcitcr mass to he remoxed, and 
the greater \astulants ulnch is so often obserscd in large adenomata 
Kut, as shown on p ige 270 consider xble difliculU attends the accurate 
determination of size for its cxstoscopic recognition is notorioush 
fallacious It is b\ no means a unique e\penencc for a competent 
evstoseopist to open a bladder winch he has carcfulh inxestigated 
onU to find tint his impression of the si/e of the prostate w as compkteh 
wrong and though the estimation of the length of tin urethra In 
urcthroscop\ is more dependable it cannot be relied upon iniphcith 
\gain the rectal exaniuntion is likcwisi deteptuc a trifling cnl irge 
ment as felt per rectum being often associated with a large intraxesical 
prominence Ilie identification therefore of suitahlj sized prostates 
presents real difficulties 

Con\crscls the small prostate should be suitable for perurethnl 
resection and with some operators it is becoming standard practice 
to do a proplis lac tic resection on the first appearance of prostatic 
sj mptoms 

Fibrous contractions of the scsical nenk and median bars gi\c 
admirable results in a large proportion of cases Ihe operation is 
easier th m it is m adenomatous disc ase less tissue needs to be 
excised and bleeding is less troublesome Either the cutting current 
or the punch should be preferred in this group 

The introduction of stfiboestrol in the treatment of prostatic 
e-incer has limited the usefulness of resection in that disease but rcsec 
tion continues to be \aluable where retention persists 'Ihe malignant 
tissue cuts well there is a striking absence of ho-morrhage a complete 
even if temporarx relief of obstruction is obtained and a suprapubic 
fistula is thus a\oided To set against these advantages is a fair bod\ 
of evidence to prove that the disease is disseminated bv the treat 
ment that distant metastases occur earlier and presumablv life is 
somewhat shorter than it might have been hid a evstostomv been 
done The writer holds the view that the advantages of resection for 
carcinoma of the prostate outweigh its disadvantages, but tint its 
use should be stnctlv limited to cases where there is real obstruction 
to micturition and that the patient should be encouraged to carrv on 
so long IS he is reasonaiilv comfortable and there is but little residual 
unne 

Sepsis of anj, severitv is a definite contra indication to the per 
urethral operation which is i erv liable to add fuel to the fire {sec also 
page 201 ) 

Renal msuffieiencv is no reason for preferring resection From 
the point of view of the kidnev the two procedures are tquallv trving 
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Function must be improved by identical means and must stand 
equally liigh whicliever route is selected. 

^Miat about the lather feeble patient on whom one hesitates to 
do an operation ? Is he suitable for resection ^ The matter rests on 
the knees of the gods If success attends at all it probablv attends 
in generous measure If. on the other hand, one meets vith lijemor- 
rhage. clot retention, or sepsis the strain on the patients vitality 
is just as great as that of the major operation It is a gamblers 
tlirow. with the odds perhaps on the resection. One factor hoi\e\er 
is defimtely favourable to the peruretliral route when dealing with 
enfeebled subjects — a low spmal anaesthetic one affecting only the 
sacral nerves, is adequate and is better borne than the higher leiel 
anaesthesias required for the open operation But the patient must 
not be led to think that the operation is a minor one and devoid of risk 

Two cases may be cited to illustiate a typ^ of work m Tiliich the 
electrotome plays a valuable role. 

Case 1. — man at the age of G9 developed torsion of an inguinal 
testis and the testis was removed Retention of urme occurred as a post- 
operative comphcation and. as it persisted, ^^as rectified by prostatic 
resection Convalescence from this second operation was a matter of but 
a few days 

Case 2. — patient aged 65. vas referred to me from the liospital of 
a distant toivn He had an advanced mediastinal groivtli and for some weeks 
had also been confined to bed with an inhung catheter. The xemoxal of 
a fev strips from lus prostatic urethra restored the function of micturition, 
and the operation, performed under Ion spinal anaesthesia nas without 
ill-effect on lus general condition. 

Pre- operative Treatment- — The pre- operative examination of 
patients who are to undergo endoscopic resection of the jirostate 
differs but httle from that employed when the open operation is 
contemplated The cardiovascular and respiratory systems are care 
fully examined the optic discs and blood-pressure not being o\er 
looked Renal function tests are routinely performed, and ^ len 
there is residual urine a period of decompression must be consi ere 
The condition winch is under treatment is not so much the prostate as 
the obstruction and its effects It is well known that the mor a i } 
following the first stage of a two-stage suprapubic operation is 
than that of the second. The first stages and the accompanim^^ 
mortahty are identical for the peruretliral and for the open opera i 
Tins feature appears to be remediable only by earlier app ica ion 
treatment . 

Bladder drainage is usuallv by an inlying catheter u 
more severe or protracted cases a suprapubic fistula is goo 
The presence of a fistula modifies the subsequent operation 
3IcCarthy leconunends that one should introduce suprap 



ruosT \ rit I ^ noi in 


JS7 

1 furh hrgc Vc/7(t tallutir whuli prior to optrntion is pciUh Imt 
fjrmU liftril puUmfr tliL hluldrr w ill uith it V KclK <Iamj) is tlicii 
applied to the timt eithctcr elosc to tin. alidoniuml wall Ihis sttj) 
cfTtitiscIs scil> the hliddrr opcniiv' Otlarwisc the operatm steps 
nre. the suuc 

'Ihoiinh the forobhqui. tcUsiopi is an tvtlUnl msirmiunt for 
tin stud^ of the hluldir nitk it is but n poor im))lniiciit for 
in\ csligatioml work within the bliwhUr PartK for this reason 
and pirtU btemise time is si\(d at tin nitunl opirition a jm 
opcrituc studs of tin bliddir mtk bs i\slns(o])\ and nrcthrosi oj)\ 
IS made with a mow to ditcnuminsr the coiilunirdion of tlu proslatii 
lobes ukI the length of the supnnnonfan d urithri It ina\ also 
resell sarious t oinphc itions — stoiu ilisirliculi it< — in tin blmhUr 
whuh niigbl deeulc the surf,ion in fasonr of the open operiliuu 

Ttcbnujiic — lor ciidosiopa rtsdlum of tlu prostate a ijnitt 
low spin d uieslhcsiv is till tint is luicssars One of tlu liciw 
solutions of nosocim is gistn with tlu pitunt sitting uji toeiuourigi 
the nnxsthctu to sink to tlu lowir tnd of the sjnnal tlui i 1 hough 
oiiK the sicTil nerscs an alVietid tlu anesthism is esetlUnl and 
there IS a inniiiinnn of shock or plissical disturb mu 

Ihe |>tticnt otiupus the usu d cssloMopu position and lus 
sacrtmi rests on i 1 ir^t iiulifTertnl eUelrodt 1 lit surgion takts up 
Ins position between tlu tbiglis Some nun jirefcr to st ind ollitrs to 
sit I he tonne r escajic tbc eonsidtrible, sjalling of bliddtr lotion 
which is almost incsit ible m tins procedure but tlu stiiiubng peisituin 
IS nncointortablc nul iwkssiird and would a])pear to be impossible 
to men alios e nicclunn bciglil In compinson with tsslostops this 
opcritioii eills for imieli mobilits on the jnrt eif the surgeon 
espceialls wlien the loop is bung plieod nnd tins is i fact fasoiiniig 
the standing position ilwees prenukd tbit the tabic < m be raisetl 
suitable The sitting position ni ikcs it lu tess irs to protect oneself 
with waterproof leggings of wJneh one of the t\pcs mule for the 
motor c\ chst mas l>c tceonwwowded Hntiber glo\ cs ire w orn for 
their aseptic s ihic Hits were prcMouslv st ilcd to olTer protcetion 
against high frcqncnes distlmrgcs wiicn tlic current is ruimmg but 
these mmnte discharges can he presented h\ earthing the plite 
(indifferent electrode) * 

The shcith is loaded with Us ohtuntor bv engaging the beak 
m the proximal opening ind depressing t)ie shaft until it is in iliiic 
ment wUli the sheath \Mien the kci eng iges in the notch on the 
conical chamber the beak will be intomUicalh drawn up into the 


communication from Mr Scliranz svlio has ffuen eonsKkrnble lieln 
m the preparation of this section ^ 
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The slices tint Inve fillcn into the bhclcler will be wished out 
b\ the rush ot fluid which follows the withdrawn! of the earner llus 
fluid should be taught in a specimen glass In an issistant and the 
piece of tissue is thus recoiend md kept Slices that fail to come 
out must be recosered with the forceps sptciilU designed for the 
purpose \Mien all the pieces hast been xecosered the earner is 
rcpl iced m the sheath and the tdcscope which has mo\ed back during 
the cutting process is pushed forward again into the initial position 
The anterior limit of the cut is indicited b\ the \ mimontanum this 
important landmark must alw i\ s be intact at the end of the opera 
lion Cutting bevond it ma\ damigc the compressor urethroi and 
result m permanent incontinence This landm irk appears in the 
lower part of the \isuil field and before ans cutting is attempted 
the rescctoscope must he so disposed that it is out of Mew 

rxpcrience will soon tell the best speed to mo\c the loop Too 
slow a speed causes unnecessary charring one which is too (puck 
leases the msscIs unsealed and Icids to subseriucnt ddlMults from 
hxmorrhage Between ten and fifteen seconds should be taken to 
complete the cut Sometime when such is asailable it makes an 
mstruetive experiment to test the cise of cutting and the current 
required On a prostate which his been acquired suprapubicalK 

The length of a slice is \ enable any thing up to the total distance 
through which the loop mo\es namclv one inch The first slue is 
covered On its urethral aspect with mucosa and its cut surface which 
IS shaped to the form of the loop is grev in colour from the chamng 
and IS tiansvcrselv ridged from the uneven progress of the electric 
knitc \ second slue cut from anv position where i previous cut 
has been made is charred on each surface and from the double contact 
with the wire is concavo convex in transverse section Between the 
two charred surfaces of such a specimen there is uninjured tissue which 
has not felt the effects of the heat and is thus suitable for microscopical 
examination 

The Imt of the cut is usuaWv clearlv visible as a shallow trough 
of grevish colour and is transversely ribbed bv the action of the 
cutting wire At on< or more places may be seen cone shaped jets 
of blood springing from a small point 1 he bleeding often appears 
to be quite furious and pulsation mav sometimes be observed but 
IS more usually absent Ihe surgeon mav decide to seal these spots 
immediitcly with the diathermy electrode but as a rule Icwcs them 
for a tunc whilst further strips ire removed 

The position of the cuts is regulated b\ th it of the mam enlarge 
ment and the number taken awav bv the si/e of the prostate le, 
bv the depth of tissue which the surgeon judges he Ins to work upon 
tsuilK the middle lobe is the first to be ittacked and when a 
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sufficiency of this has come away the operator turns his attention to the 
lateral prominences As soon as he thinks he is reaching the danger 
zone he will stop One of the anxieties of this operation arises from 
the impossibility of knowing just how much tissue is left between 
the new channel and the prostatic sheath. An attempt may be made 
to compute the size of the prostate beforehand, although this is but 
an approximation (see pages 279 and 285). and one still can onlv guess 
when the limit is being approached. The principal attack is on the 
inferior section of the meatal circle. One rarely cuts above the 
equatoiial line and indeed the prostate becomes so thin anteriorlv 
that the possibility of perforation into the space of Retzius makes 
this an area to be avoided Generally, then, the operabon is linuted 
to the lowest tliird of the circle A good gutter in this situation mil 
be found to do all that is required, and it is here that the greatest 
thickness of tissue exists, and therefore the biggest safetv margin 
The whole slice conies from the supraniontanal region That struchire 
must on no account he damaged. 

^IcCarthy recommends that the middle lobe should be first 
approached, because if am-thing happens to interfere with the subse- 
quent progress of the resection “ it may at this ]ioint be terminated 
with resultant SAunptomatic relief''. He also points out that some- 
times when the middle lobe has been removed the lateral lobes move 
inwards towards the centre of the endoscopic picture and their demand 
for treatment is accentuated. 

The sections removed are laid out on a piece of lint in the bottom 
of a kidney bowl HaAnng removed a certain number, the surgeon 
looks at them vnth a viei\ to deciding their aggregate size A good 
way is to gather them side by side between the fingers Estimate 
thus the bore of the new channel and, allowing for inward pressure 
from remaining parts, consider whether an adequate passage has 
been pl 0 ^nded. 

At the end of the operation the bladder is irrigated to empt\ it 
of blood and clot The diathermy electrode (Fig. 171. page 2S3) is 
meanwhile being fitted to the carrier, and any bleeding points m nc i 
can be seen aie now touched under ausioii Time spent in sea mg 
the bleeding points vn\l be amply rewardeO by relative freedom rom 
post-operative haemoirhage. The surgeon must be prepared i neces 
sary to spend as much time m controlling hemorrhage as on le 
operation itself. Complete hemostasis and a clear wash is tie 
but IS not always achieved. The correct current for t us 
must be learned. Too strong a current vnll puncture a 
prolong hemoirhage even making it come from a deeper ^ 
inaccessible plane Again, too severe and too deep coagu a i 
dangerous in that it may produce a large slough vhici ta "cs 
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separate and meim\bile causes much sepsis It ma\ eseiv lead to 
late extras asation of iinne or secondar\ h'cmorrhage A properlj- 
regulated coaguhting current produces a slow blanching of the 
bleeding point with an almost entire absence of splutteniig 

Finallj a catheter of large si7e Ui I rcnch) with a whistle shaped 
terrain il opening is placed m the urethra and is fixed m position with 
strapping applied round the penis The catheter is gi\ en a wash with 
lotion to make certain that it lies properly and that its lumen is clear 
After treatment —Frequent irrigation through the catheter helps 
to ensure that the lumen is kept free from clots or at least gixcs 
prompt warning of catheter blockage which is more easift oxercome 
at this stage and docs less harm if ciught early Th{ catheter is 
retained for three days but in cases yihere only a small amount of 
tissue has been remoy ed, as for inst ince in the excision of a median 
bar it may be dispensed with after twenty four hours Urination is 
usuallj immediately successful though there may be some hesitation 
at first A poor stream and eyen some residual urine may sometimes 
result trom oedema of the yesical neck but yshen this is the c luse it 
quite soon rectifies itself though the full benefit of the oper ition max 
be delayed occ isionally for a few months 

If m the pre operatixe treatment a cystostomy opening has been 
made it should be retained m the post operatiy e period until the 
catheter has been remoxed Then by clamping the cystostomy 
tube it becomes possible to proxe that the bladder function y\ill be 
satisf ictorily restored Should there be any doubt about this the 
tube may bf kept for a further length of timt or if necessary until 
a repeat session is judged to be called for 

Repeat sessions are not xery tommou They may be required 
if tin excised mass Iiis been insufilcient Sometimes this is due to 
the operation having been cut short by technical difiicultus such as 
hxmorrhage rxcTidge considers that at least a month should elapse 
before the second operation is embarked upon thus giving time for 
the urethral convalescence to become y\cll advanced Alcock j? 
moving in the direction of designedly doing the operation in two 
sittings anti claims that the second resection is always easier to do 
tlian the first and that tissue can be rcmoyed m larger quantities 
and more rapidK 

Comphcations — The principal complications arc hajmorrlngc 
sepsis epididymitis extray asation of urine ur-cmia and stricture 
//ttjuorr/tflgc —Primary haimorrhagc is xirtually a contimntion 
of the bleeding at operation which has refused to be satisf ictorili 
controlled In addition to the resulting shock it plays an important 
part through clot n tention LougUnane as a presentiye of clot 
retention recommends the continuous irrig ition of the bladder tlirough 
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a two-way catheter with a 3 per cent solution of sodium citrate 
starting from the time of leaving the theatre This I believe is ver\ 
effectual, but m criticism it may be argued that it defeats natures 
own method of haemostasis Clot retention may be rectified b\ 
lavage by a change of catheter, or may require the use of a Bigeloii s 
evacuator A better method than using the rubber aspiiator is to 
pass the laige, thm-walled catheter belonging to that instiument and 
to apply suction by an ordinary bladder s^Tinge The suction thus 
obtained is under better control and is more steady and gentle than 
that obtained with the evacuator It is a valuable means of over- 
coming clot retention in this as also in haemorrhage from other causes 
Once emptied of clots, the bladder is irrigated with hot lotion (115^ F ) 
and an inljnng catheter is again inserted or a Foley catheter 

Should haemorrhage and clotting prove obdurate, the bladder 
must be opened and the clots evacuated Haemorrhage may then be 
controlled by a Pilchei bag or by packing with gauze On two 
occasions in the A\riter's experience a suprapubic opening, onginalh 
employed for the treatment of deficient renal function, has pro\ed 
serviceable for the escape of clots and the treatment of bleeding 
Some vTiters have indeed sjioken favourably of suprapubic drainage 
prior to endoscopic resection as a routine measure 

Secondary haemorrhage occurs in about 3 per cent of cases and 
may prove a very serious complication If the usual urethral evacuation 
is not quickl}^ successful the bladder must be promptly opened 

Clot retention is an important cause of death In Doyle and 
Feggetter's statistics it accounted for one-tliird of the deaths recorded, 
and excessive haemorrhage was noticed by them m 21 cases out of a 
series of 156 resections 

Sepsis — This IS present in greater or less degiee in all cases anc 
in some it assumes great impoitance It is well knoiin to be Mrtiialh 
impossible to avoid some measure of sepsis vhen bladder drainage is 
instituted The pie-opeiative period is therefore responsible or 
some degree of infection and after the operation this thines on tie 
charred areas left by the burn In the presence of se^ere sepsis 
resection is inadvisable Some sepsis being inevitable it nius le 
treated from the beginning by local and general antisepti^ cca 
sionally a fulminating or gangrenous cystitis is obse^^ ed x ension 
of infection to the kidney is not uncommon , 

Epididymitis — Many surgeons appeal to have^suffeie 
from this complication, one observing it in neaily 50 pei ^ v 

cases The present wiitei has been almost fiee from tiis^ r 
and thinks that this maj^ be due to caie in avoiding 
verumontanum In those patients who do develop epi K'n 
usually makes its appearance shortly after the cat le er n 
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rcmo\cd but it ma\ dclu its onset till sonic time followinji the 
piticnl's (hsclnr^c from the hospital If a 'series of eases sserc pMiig 
trouble uith cpulKhmitis it uouUl be ritionil to counter it In section 
of the sas before or it the time of opention a procedure ulnch has 
become routme practice ui supnpulnc prostatcctonn 

J riraiasation of Urine —I \tri\asation follouin^: prostatic rcscc 
tion IS a sers fatal actidcnt It nia\ take pi icc immcdiatch after 
the operation Mhen it is Mitliout doubt due to perforation of the 
bladder In the (hctiic kmfc ^ot a fiu cises arc due to n direct 
cut through the bladder base the Iniidmarks liaxin" been inntakcii 
Some of these base iinoUcd the rectum llu importance of iiioidinti 
the anterior commissure has alrc uU been pointed out {pa^t 292) 1 csS 
commonh extras as ition makes its ippcarincc some time after the 
operation and is then probabK due to sloughing of coagulated tissue 
As soon IS unnar\ txtrnasition is discoicrcd open opention oilers 
the onh hope of siicecssful treatment 

r/mmm — Ibis is met with in a fei\ eases It ma\ oetur earh 
as a reflex arising from instrumentation or later when iiseicueUng 
renal infection is the iirobablt cause 

Stricture — This is a litc complication and mas allcct the Msieal 
end of the tube the actual site of the cutting Too deep haemostatic 
coagulation is thought In Dos le and 1 eggetter to he possihK responsible 
Altcrnatnels stricture formation mas ms else the anterior nrcthri 
when the trauma caused hs the large size of the she it h must be 
held accountable The incised extern il me sins sometimes hcionics 
strictured 

Results — \\ hen the results are good thes mas be brilliant 1 ho 
cons alesccncc is short and function is completcls restored In the 
best eases there is practicalls no shock and little or no post opcntiie 
disturbance lo reg ird endoscopic resection, liowcser is a niiiior 
operation ind espccialh to gise patients that idci is iiiijiistihable 
for the procedure carries ssith it a sers definite niortabts Mam 
of the cxccssn c cl urns ids anced b\ enthusiasts stand self t ondemned 
and ssill be immcdiatcls discounted bj such as base had some practicil 
experience The tipc ot risk from which prostatics are dnwn mam 
of them old worn out men with no resistance and perhaps sufTenngfroni 
independent disease would show a mortaliti from the most tmial 
surgical inter ferenee Such a statement would not be neccssir\ bid 
not too much been claimed for the operation and it is made without 
the leist intention of ehsparaging what is undoubtedh a lahiable 
aelditioii to our resources 

Perhaps the most reliable and b danced piper dealing with 
results IS that hi Doile and Feggettcr It is compiled from a stueh 
of the work at the All Saints Hospital London where this form of 
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treatment for prostatic h 5 ^pertroph 3 ^ is much favoured These witers 
found that out of 123 operations. 62 patients might be regarded as 
good results, slioiving improvement of the general health, an absence 
of difficult}' of micturition, scalding, frequency or pyuria Cistos- 
copically these patients had no cystitis and urethroscopically a good 
shelving floor In a second group 19 patients were placed “who 
have been greatly improved by the operation, but in whom all the 
above requirements have not been fulfilled In 9 further cases the 
symptoms were not alleviated. Fifteen died after operation 6 died 
within tliree years, and 12 were untraced In 156 cases there were 
18 deaths (11 per cent) Clot retention wms responsible for 6, unemia 
for 3 pyelonepliritis for 2, extrajieritoneal rupture of the bladder 
for 2. and the remainder -were due to pneumonia embolism, etc 

One fact appears in aU published figures — that the results of the 
operator improve materially as he gains experience The instrument 
IS an exceptionally dangerous one in unpractised hands and the 
operation — one of the most difficult in cystoscopic surgery — is essentialh 
one for the specialist Even those who are experienced in ordinan 
cystoscopy and uietliroscopy would be w'ell ad\'ised when entering 
tins field, to select for their early 'I’entures the simplest kind of enlarge- 
ment, and indeed in tins country most surgeons tend to limit themselves 
more and more to this variety. 

PUNCH FR0STATECT031Y 
By R H O. B. Robixson 

Punch prostatectoni}', though not a new idea w'as placed on a 
sound practical basis by the pioneer woik of Bumpus at the j\Ia\o Clinic 
and was developed and extended by Thompson and his co-workers 
The basic principle on winch the method is founded is the cutting of 
obstructing prostatic tissue with a circular knife theieby enabling 
the operator to remove larger amounts of tissue in a given time an 
reducing to a minimum the amount of necrotic material left beiinc 
The only coagulation carried out is that necessaiy to control mdnicua 
bleeding points Bumpus original!}' harpooned the tissue to le 
punched aw'ay ivith multiple needles and coagulated tlie mass wi i 
a diathermy current He rapidl}^ abandoned this step as unnecessarj , 
undesirable, and time-consuming Cuts are made upwar s 
from the verumontanum as a fixed point In this w ai t le i is ' 
damage to the external sphincter, with lesultant nicontineiice. 
reduced to a minimum Punches are relatively laige ms rum 
30 F, although a 27 F. Thompson punch is manufactuieci i 
cases where the uretlira is small a perineal section shoul e 
the instrument mtioduced into the bladder through the ure ir 
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\\ound Thts. mimmizes the risk of a post prostatectomy stricture 
in the anterior urethra 

Punches are de\ eloped from th< Braasch direct \ision ostoscope 
a lensless instrument and it is therefore desir ihle to acquire experience 
m the inUrpretalion of urethral findings y\ith this before embarking 
on the use ol the punch The Bumpus instrument {Fig 174) is simple 
to master and is suitable for cises uhere the resection of a small 
imount of tissue is sufficient It consists essentiallj of a direct \ision 
cjstoscope size 30 F uith a fenestra cut out of the \entral surf ice 
of the sheath close to the be ik An\ obstructing tissue at the bladder 
neck must become engiged in this on attimptmg to AMtbdrau tbt 
instrument and while thus engaged it is cut ofl by dnsing the 



c ircular knife doi\ n the lumen of the she ith The det iched piece is 
then forced out through the sheath by the pressure of fluid in tlie 
bladder I urther cuts are made until a wide open bladder neck is 
obtained Bleeding points are coagulated with i diatbermj electrode 
introduced through the sheath m a separate earner ( onsiderahJe time 
IS wasted by the necessars withdrawal of the knife after each cut and by 
the introduction of the separate diathermy electrode when necessary 
To ob\ late these deficiencies Thompson combined all the essentials 
m one instrument The knife m the forw ird position closes the 
fenestra comertmg the instrument into a direct Msion cystoscope 
Uhen it IS drawn back to its full extent the fenestra is fulls open and 
the knife can then be drisen forwards to cut off the engageel tissue 
The process is repeated indefinitely until sufficient tissue has been 
remoyed or h-emorrhage requires control lor the latter purpose 
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the electrode is projected from a separate channel in the upper part 
of the sheath, which is ovoid in shape, consisting of a large bore tunnel 
for the knife in the ventral part and a fine channel for the electrode 
in the dorsal 

The operation is carried out as a rule under low spinal aiijcstliesm 
^^^th the patient in the cystoscopy position. A plentiful supplv of 
sterile water is essential and this should be at a height not greater 
than 4 ft above the bladder to avoid overdistension The parts 
are cleansed and sterile drapes are applied. The urethra is dilated if 
possible to 30 F.. and the punch, well lubricated is introduced An 
inspection of the prostatic uretlira and bladder neck is next carried 
out and punching is commenced When punching, the infloi\ of 
fluid into the bladder is stopped vhile the outflow is left open Thus 
detached pieces are washed out Assuming that a trilobar prostatic 
enlargement is being dealt with, the first cuts are made at two and ten 
on the clock face. This allows the lateral lobes to drop back and 
renders subsequent cuts easier In the case of middle^lobe enlarge- 
ments or fibrotic bars at the bladder neck these are dealt vnth onl\ 
but some operators prefer to remove the median part first when dealing 
vnth trilobar enlargements It is essential that the knife should 
be reall}^ sharp as otherwise the ribbons of tissue may not be detached 
completel}\ giving rise to unnecessar\" lijemorrhage A portion 
remaining attached by the upper end can be picked out b\ 
crocodile forceps introduced down the sheath of the instrument 
Punching should be continued until the pearly transverse fibres of 
the prostatic capsule are visible '\Mien dealing with the deeper 
parts of the lateral lobes it may be found helpful to have an assistant 
push them up into the irretlira by a finger introduced into the rectum 
Bleeding spurteis are coagulated if hemorrhage is troublesome but 
undue time should not be spent over this during the operation as 
arterial hemorrhage often stoj^s on cutting away partially detached 
portions of gland The danger spots are in front vhere the gland 
is thin, and high up and far out where the ureteric orifices niaA 
endangered 

At the conclusion all major spurters are controlled bv diathernn 
coagulation, and any clots or pieces of tissue remaining m the blac er 
are evacuated with a s\Tinge attached to the sheath of the punc i a er 
removing the terminal windov In this instance the punch functions 
as a bladder evacuator The wash-out should be pink in colour at 
the conclusion and no attempt should be made to rendei it ^ ^ ' 
colourless An indwelling catheter is then inserted either a ^ ^ 
tip secured vith adhesive to the penis or better a self-retaining ca le 
of the Foley type vhich can then be used if necessary 
It IS vise to leave some 6 oz of fluid in the bladder and spigo 
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catheter until the patient has licen returned to the a\ard llie 
catheter is then connected up with sterde tii\)in{i to n sterdo container 
hanging from the side of tlie bed 

After treatment consists of ensuring free drainage from the 
catheter b\ \igilant ittcntion and repeated small bl iddcr washouts 
when ncccssir\ Strict aseptic prccuitions must be enforced wlicn 
these are earned out f lot retention in the bladder is the onlj real 
major eomphcition of the operation and should be noidcd m the 
imjorit\ of eiscs b\ e ireful attention In tlie c\tnt of its oceurrence 
the eithctcr must be changed an ciaeuator introdiucil the bladder 
cleired and a fresh eithctcr inserted It is iinusu il feir the heiiior 
rhage to require iin further steps as it will lii\e ceased Forceel 
lluuls and sidphon umdc thcripi should be gn en throughout the treat 
nieiit The catheter is rcnio\cd from the second to the fourth da\ 


depending on the extent of the resection If there is eli(licuU\ in 
loiding eir aii\ gross residuiiiu in the bladder iftcr its rcmoial further 
resection is usiialK indiiatcd and it is one of the ad\ int igcs of the 
method that this cm be earned out witli no greater dl^leult^ than 
the original operation 

Indications — The mctliod can be use' to treat ill t\pes of pro 
static obstruction It is idc il where a smill amount of tissue requires 
reinoial as in sclerosis of the bladder neck middle lobe enlarge 
niciit and earemoma In the Iniids of the expert resection of 
\er\ large glands is possible in a rcisonable time that is to s\^ within 
one hour beioiid which tunc no resection sliouhl be prolonged In 
true enlargements it is csscntiil to renun c a consider iblc amount to 
produce complete relief m other words to jierform i prostntcctom\ 
and the proceeds of dn\ resection slioiild ilwa\s he weighed wet in 
the fresh state at the concliisioii of the operation It must be stiesscd 
that the operation is a jirostatcctomi anti not v tuniicihng The 
presence of retention of urine or raised blood urc i lc\el docs not contra 


indicate the opcrition m am wu When gross sepsis is present m 
the ViHdder pre operatise treatment will be nccessirs to relics c this 
and m certam cases a jirchmmars cjstostoms nns be required 

Complications — These arc immcdntcls hemorrhage sepsis and 
renal failure and remotels urethral stricture and recurrent pro 
St itic obstruction Primar\ hemorrhage is dealt with on the hues 
a Tcacij mentioned and s tries m amount to i consider ible extent 
i point to be borne iii mind is that during resection a patient can 
ose a considerable quantits of blood which is w ishcd aw as and is 
lere ore apt to escape notice In cert iin cases therefore blood 
rails usioii ssill be mdicited The essential dinger of hxmorrhage 
s pos operatise clot retention which produces profound shock and 
•wuria Its prescntion is better than its cure 
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outline, the median antero-posteiior measurements being niiicli 
fhminislied, whilst the lateral horns become more emphasized Tlie 
segment of the bladder on which the ureteiie oufices open is noi\ 
bent back so as to he approximately in the sagittal plane the oiifices 
face directly outwards, and their identification may be a mattei of 
some difficulty 

2. Vascular Phenomena. — The bladdei shares in the jieliic 
hyperjcmia of piegnancy All types of vessels are dilated so tliat the 
mucosa shows pionounced vasculaiit}^ The veins become dilated, 

tortuous, and even vaiicose 
They oecasionally luptme, giv- 
ing rise to profuse hicmatuiia 
This hyperaenna, more mniked 
in tlie trigone and base, is 
obseivable over the whole of 
the mucosa The plicated 
appearance of the vesical neck, 
which was noted as being 
normal m the female, is in- 
creased in pregnaIlC3^ the 
furrows and iidges becoming 
deeper and longer 
i The pregnant state does 

not greatly complicate cysto- 
^ scop3^ until the last month 
< arrives On iieaimg full 
term the uterus sinks into tlie 
pelvis and the investigation 
becomes much more difficult 
Fig 176 — Stone in right ureter of a v Oman That it IS liot impossible IS 

tllh sho™ br the .nst.i.n,ent«l 

Bransford Leuis’s dilator (see Fig 219) Stone dcllVClW of the stOUC SCCU 
passed four dajs later the final 

month of pregnancy I was thus piivileged to pluck this less 
agieeable fruit from the urinary tree before that other anc more 
pleasing fruit also of the loins, was fully ripe foi gat lering 
Aftei partuiition cystoscopj^ again becomes easy It reteas, as a 
lule, the effects of trauma the bladder being more or less bruise anc 
oedematous which may explain the vesical trouble so frequen 
dell veil* 

UTERME DISPLACEMENTS 

Anteflexion. — This is an exaggeration of the noinial . 

the uterus and has little effect on cystoscopy If increases le 
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boss formed b\ the fundus of the uterus uid i)ii)roximates the postcro 
superior and 'interior inlls of the bhddcr Flic norm il condition is 
shoMii m Fig 177 

Retroversion and Retroflexion —In these conditions the uterus is 
bent over bicku irds so tint the cervix indents the vesu d will 



{Fig 178) It comes into rcHtionshi)) it the level of the intt ruictcric 
bnr 'ind the bis fond Here a lucdiin elev ition is proeliiccd so tint 
in this position the bladder becomes com ex from side to side and its 
lateral recesses arc deepened The ureters now open on the elcelivitv 



Fig 1 S — Eff ct on tt bladder of rctrofii sion of tho uterus 


vvhich leads into these recesses and instead of facing forwards thev 
look to some extent outwards 

Prolapse Cystocele — Uterine prolapst [Figs 179 180) mav be 
s-light or miv be so extreme tint the greater portion of the blidder 
comes to he outside the vulva In either case but particulirlj m 
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and tins may be due to an actual elongation of the urethra itself or 
may m part result from effacement of the lowest segment of the 
bladder by jjressure from the fibroma tous cervix Changes similar to 
this are also found Avhen the gravid uterus is letroflexed IVhen the 
myoma occupies the isthmus, distortion of the bladder occurs in the 
region of the trigone and ‘ bas fond It is similar to that noted in 
retroflexion, except that the fibromatous cervix is usually broader 
than the normal one Occurring in the body of the uterus fibromata 
cause deformity. Avlnch is very variable according to their size It 
may be so shght as to be only the merest exaggeration of the norma] 
uterine imprint, or when seA^ere it may cause compression of the 



Fig 181 — Effect on the bladder of uterine fibroids 


bladder against the pubes with comj^lete obliteration of the vesical 
cavity {Fig. 181) In general the tendency is for a leduction to occur 
in the antero-postenor measurements of the organ 

Uiogyaphy. — Fibromyomata of the uterus are capable of causing 
ureteric and pehnc dilatation but it is rare for this dilatation to assume 
the proportions seen m pregnancy {see page 520) even ^hen the nuoma 
is impacted in the pelvis. This observation appears to support t le 
view that the dilatation of pregnancy is m large measure of neilro 
muscular origin Uretero-pyelectasis is more common in a ^ 

of disorders of the female pelvis than is customarily reahzec 
subject has been studied b}^ Kretschmer and Kanter. vhose 
is appended (page 307) 

Carcinoma of the JJterus and Cervix. — The investigation o a 
of uterine cancer has till recent yeais rested almost entireh on ^ agIm^ 
and bimanual palpation but the importance of cystoscop^ an p ^ 
lography is being more and more acknowledged b} gjnnecoOj^ 
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The majority of these dilatations disappear on removal of the cause 


amongst ^^hom both Gemmell 'ind Todd have reported on the c^sto 
scopic findings in long scries ot patients and Todd and Graces ha'Ve 
separrteU studied their implication of the upper tract 

The bladder lesion in this disease invarnblj overlies the cerviv. 
uteri and therefore shows itself centralis situated in the region of the 
interureteric bar The following vesical changes ma\ bt observed 
iccorcling to the age and the character of the neoplasm. — ■ 

1 AUchanioal distortion due to protrusion of the bladder wall 
bj the neighbouring tumour ind ol ts pc similar to that observ ed 
m uterine retroversion or enlargement of the uterus bv fibroids This 
distortion is usuallj of slight degree 

2 Tlie earliest signs ot miasion are increased i aseuHri7ation 
(with or without %ances) petechir; ami diffuse or bullous cedema of 
the vcsicnl mucosa at the spot which overlies the neoplasm Trans 
Mrse ridging of the mucosa is i v inetv of cedenn not often seen apart 
trom carcinoma of the cerv i\ It affects the trigone and rctrotngonal 
areas {Ftg 182) It must be regarded as indicating j serious 
alteration m the circulation of the bladder due to compression 
ot its vessels bi the close proximits of milignant disease or the 
infiainmatoiv zone winch acrompanies that disease ’ (Gemmell) 

*1 A submucous bud of circinonn appears and graduillv spreads 
(Piafe T/// D page IbO) It is often preceded b\ pitting md 
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reti action of the vesical mucosa. It is irregular, nodular and mav be 
partly covered by pus or blood, or exhibit evidence of superficial 
neciosis. In Chapter XI the appearances presented by vesical carci- 
nomata are more full)^ described 

4 When ulceration is marked, perforation and the formation 
of a fistula between the urinary and genital passages occurs 

T//e Value of the Cijsioscopic 
Findings as a Guide to the 
Opel ability of Uteiine Cancer 
— A 1101 mal cystoscopic pic- 
ture IS legarded by many 
authois (Zangenieister. Popoff 
Lu}’s. and others) as reliable 
evidence that no difficulties i\ ill 
be encountered in the separa- 
tion of the uterus from the 
bladder. This view hoveier 
is not univeisallv supported 
(Schauta Hochloff) 

The placing of cases m 
then correct League of Nations 
categories bv bimanual palpa- 
Fig 182 -Transy^se ridging of the bladder admittedlv Open tO error, 

largeh" because of the difficulty 
or lack of precision m distinguishing tlie actual neojilasm from the 
inflammatory conditions ^vhich so frequently go until it In nianv 
instances where the growth is on the bordeiline betueen operabihtv 
and inoperability the vaginal examination is inconclusive The 
cystoscope may then provide evidence regaiding involvement of 
the bladder which should not be neglected In 130 patients Gemniell 
recorded the cj^stoscopic findings and lelated them to the \aiious 
stages m the League’s classification. His table follous 
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‘ Ihe more serious bladder appearances arc found in nssotmtion 
with the more evtensne stages of the discisc and \ higlier death rite, 
though the\ are no index of the expect ition of life m those cases wliieh 
are to pro\e fatal 

C\stoscopic appearances should be taken into account when 
deciding to which stage a pirticuhr c isc should be assigned This 
1 $ especialh applicable to cases winch ire considered chnicilh to belong 
to Stage I 

In T F Todds senes of 1000 ciscs of ccrMcd c ircinoma 105 
were clinicalls placed in Stage III Ihc c\stoscop\ rc\eilcd bhddcr 
imohcnient m no less than 44 of them — ui error of o\cr 21 per cent 
which of course grascls compromises the prognosis whilst cmphasi/mg 
the importance of the c\stoscopic cx imiiution 

The csstoscope is i ahiable also in the follow up of these p iticiits, 
showing the progress of the ciscs hut the dillcreiKC between a true 
recurrence an<l a post ridiation effect is not alw i\s cis\ to make out 
Post radiation cITccts arc fullj described on ]i igc 214 
here there is much cncro ich 
ment of the growth on the bladder 
radium theraps if used too Mgor 
oush nia\ lead to the production 
of a urogenital fistula It is essential 
that due attention he paid to the 
neighbouring organ both as a guide 
to teehiiiqiic and dosage and for 
purposes of prognosis (^^ adc and 
Band , also Goin erncur and 1 abre 
lies nem inn and others) 

invohement of the Ureter — 

Dilatation of the ureter in carcinoma 
of the cen ix IS a a er\ common 
complication of that disease, so 
much so that one half of the 
mort ilit% m unoperated cases is said 
to be attributable to renal back 
pressure and sepsis W ith its resulting ICl _I xrn hon urov.rnm from a 

uramia whilst autopsj records show faremomn or ihr CWIX ami 

an incidence of olistruction m not iiiatpcj proi i» ly pnrtij o\ it>t to i ici 
less thin 80 per cent of cadaiers mflimirntor> 

i. r ii oriRin Ki<in \s roittain niim lous small 

and about 50 per cent of these are ston ? tUp or trrs art tortuous 

septic {Fig 183) Tlie importance 

of estimating the state of the upper urman trict would seem to be 

suflicienth obiious but this phase is still rnucli neglected though 

there are signs of an awakening to i realization of its a aloe 
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The stricture occurs 'Jvhere the ureter lies closf^t to ere eerr- 5 - 
and "rrrere it traverses the ''*ase oi the oread li^arnerit. It 
constant in rosttion at about 4 or 5 cm. above the ureter: c 
The cause mav he cedema or neontastie invasiom hut :r is 
imrossihie to decide clhiicaZ\" vhich is accountahie. Simrie <cef-mr 
of The ureter found he: ore Treatment is referahie to the ad'acen^ tum'ur. 
bur eemcal irradiation irseif rroduees Tenmorarr ceaema v-h-^re :: 
did not nremousiy e^st and may materially anmavare anv an^e'-eieni 
STTeliing- At a iaier stage hbrosis may vemetuaTe rhe snimrre. 
Todd fohoTred up a small group of patients in Trhom urereri: diman'^r 
v-as knoTTn to have J'^n present before trearment. ^lorrhs cr vem? 
after the irradiaTion he found evidenc-es of obstrueticn in ah-ut half 
of Therm and he took an unfavourable viev- of The rromesi?. 

The incidence of srricrures ^simnle or maZVnant^ Tresent ^her 
rhe patient is 2rst seen varies, as one memd exnect. '^dth the s^am 
The disease. Thus Todd found that in Siage H only 3 cu^ c: 
subjects had obsrrucred ureters, hut at Stage TT lO cut cf 3^^ sh'-rer 
dilatation and 9 of these had a completely fimctionles? kidne;**. The 
stricmres may be imEaTeral or bilsTerah but in mamr the t».o"c-urea 
remained normal. Graves and others, in a similar mvestigatiom rea'ner 
comparable results. An instructive table published by mem to mustra^e 
the value of a complete urolomcal studv cf ' ' ' ‘ 
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absent even vrhen rhe ur^ 


Afcuro'C^m. — ^Aceordirm to Wade and Band 
advance of a cervical carcinoma may be louna t 
In order of nravity these are nxanon. rerracnom cir^U-sm^^ 
irregular gaping, uleeraiiom and formation or nenu-e^. 

that chancres at me ostium j 
massahle beyond o < 

C 

press^ 
tion urogram. 

TTrezcT^c CcTudrrizGxion , — TMien the ureter is 
nor take the catheter it must be decided vrneiner la — ^ 
to the snovrh or results from one of the causes enumr.--- 
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irre auicklv and e^ectiveKu but is less vmua'^.tr ma-. 


r . 

: rxer-:- 
an 't ' vi— 

hy c.e 

cn '-'-r- 


i'i o 



VI T1 KVTIONS IN Ttir III VDUFR 311 

ilO The cithctcr nnx p I'^s smoothU t\cn tlu)Uf,h ohstructum ns 
witnessed b\ urogripln c\ists so tint the c is\ pissi^i of m iiistru 
ment docs not cxchuU obstruction V smooth p iss igc for the ( nthettr 
Ins m Cemmcll s iNpericme niemt nn casv dissection of the ureter 
It operation i rom nicitosvopv nlonc it is rnreU possible to torni 
am estimitc of the ease with winch the ureter will he niohih/cd 
Catlicteri/ itioii e irries with it the danger of introducing scjisis 
into the kidncv nnd the production of a pvoncphrosis wlitth is ii pirti 
ciilirU grave matter m this disease 1 ven apirt from instrument i 
tion infection leeownts for an important proportion of the morlalilv 
in cervical e ircinoma iiid m the living urctene t ithe te ri7 ition is siid 
to shove mfcetion m jO per cent of piticnts It is douhtfiil if tins 
high incidence is re di/cd hv the proftssion 

M hen obstruction is ohs< rv ed (urogr ijilncallv ) it m iv lie e ountcred 
bv the passigc of urctene tiougics If the stricture is due to eidcnm 
tins treatment is frcf|iicntl\ siiceessfid m so fir as it jirevents a further 
adv mcc of the pv elect isis but though its progress is arrested it is 
unusual to find am aetu d retrogression of the ebl itntion Ihe 
instrument mav he rcmoveil nnniediitcK or in iv he ret iiiicel for 
hours 

^\hcn t inecrous invasion of the ureter is resjionsible for iJie 
obstruction urctene dilatitioii is v diicless niul niiv even superimpose 
swelling which vmU close the strutiirc eomjiletelv 

Gv n ecologists 111 this countrv hive not vet I believe umvcrsallv 
adoptetl urctene catheten/ itiou in order to assist in the idcntiricition 
and to ensure the s ifetv of the ureter during hv sterct tomv I) image 
to the ureter is not verv uncommon and this simple prchinin irv 
viould not onlv eliminate the risk Imt jirohvhK also expedite the 
opcritioii proper 

C/rogrop/ii/ —Urograms should he ni ule before and pcnodie illv 
during the treatment of a case to keep the surgeon mformed rcgirtlmg 
happenings m the iinnar\ tree The retrograde route in iv he chosen 
but it is not dw IV s open Du dcseending pvclogr uw iwouK dl ehanec 
of instrumental infection It will frcipicnth show a kuliicv to he 
partialK or complctelv functionlcss hut tint observation is scirceh 
open to misinterpretation It wdl tbsphs the condition of Ibc tnet 
before interference and the mercasc m and degree of obstruction 
resulting from the oedema of trcitment whether thit be bv radiation 
or operation but cspecialh tbc former In fuounblc eases it will 
show the regression of the dilatation hut ui the cv ent of tins persisting 
It mav suggest the desirabilit\ of treatment bv bougies 
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CHAPTER XX 

URETERIC CATHETERIZATION 

THE CATHETERIZING CYSTOSCOPE 

The cathetenzing cystoscope differs from the examining instrument in 
the addition of speeial parts for the aecommodation and direction of 
the ureteric catheter The other portions — lighting arrangements, 
equipment for bladder irrigation, and the optical apparatus— remain 
identical with the corresponding parts of the examination cystoscope 
which have been described previousl}^ Improvements in the optical 
apparatus, to which reference was made in the section on the tele- 
scope, have benefited the cathetenzing model materially, foi it is 




Fig 184 — Single cathetenzing cystoscope 

now possible to obtain a large and bright field with a small telescope 
The modern telescope is at the same time sufficiently small to e 
suitable for the cathetenzing instrument and gives optical resu ts 
which are adequate for the purpose of bladder investigation, so tia 
it has become customary for instrument makers to supply a com 
bination set, containing an examining and a cathetenzing siea i, 
together with a telescope which is common to the two Dimniu ion 
in the size of the telescope has, moreover, made possible a re uc ion 
in the dimensions of the cathetenzing sheath, as compare v i 
comparatively clumsy instruments in use a few years ago, an e^ 
so has left increased accommodation for catheters and various opera 
devices* 

The extra space needed for the catheter nevertheless . 

sheath of largei size than that of the simple examination ms ru 



me c \TnrTrmz v'Cion 


*jn 


It iisimlh corresponds to Jso 22 or 23 on the Clnrncre st dt itul 
in trnnsNcrse section is o\nl in contnst to the c\niniiiin{j shenth, 


^\lllch IS circuhr Instruments mn\ 
be made iMth the esthetenzmg pnrls 
nI)o\e or liclon tlic telcsconc — tint 
IS with n concave or comc\ sheath 
The formci is the model almost 
inv anabU employ cd non ndav s 1 he 
latter vv IS the t\pc orujinallv dc 
sicjncd and has heen superseded for 
routine work It is stiU retained 
hoMcvci, for use in special casts — 
snch lor instance ns contrictcd 
bladders or nhcrc the ureter ojicns 
abnornnlU close to the internal 
V esital meatus 

I aeh of these mstruincnts maj 
he made for single or donhle cathe 
ters The single tatlictcri/mg con 
cav c sheath n ill he descrihed and the 
modifications ncccssarv for double 
catl (ters and the eon\e\ shcith mil 
be emimcrated snbscqncntlv 

Tlie Single Cathctcrizing Inslrw 
ment (/ tgv 184 185) — In modern 
nisln meats the catheter is accom 
modated hetneen the nail of the 
sheath and the upper surf ice of thi 
telescope so tint the 1 ittei ioims Uic 
inferior wall of the eitlictei bnrel 
In obsolete models the eithcter 
chamber was shut oft from tiic tele 
scope b> X partition The omission 
of this partition effects a i eduction 
in the S17C of the evstoscopc and 
also facilitates the clcamufj of the 
interior of its sheath It entails onh 
one minor disadvantage — namelv 
that the ureteric catheter should 
not be in ^vositiou until the tele 
scope IS re inserted after bladdci 



Fij 185— Sitipl enthotcniinp pj to 
scop A \11 Hrrnn 1 vir B 1 in on 

which thn 1 \<r < ort.8 C 1 iithol 

throijrh whi 1 th< wjrcspis — piishi ip 
ir order to lift tl 1 \pr nt«l j ullinp 
t< lower It D Slop np piiult to ilir ct 
ureteric call cter to\ oris the I i< r 
E Wiri. cotme t trip le\er with rncl 


preparation 

The fenestri in the mil of the sheath is enlarged to allow egress 
to the catheter which emerges xt a point just pro\mnl to the position 
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of tlie prism A slope is here provided winch directs the catheter 
to the exterior of the cvstoscope. and on to a lever (Albarran's le\ er} 
which forms a portion of the elevating mechanism By means of tins 
lever the catheter is directed towaids the ureteric orifice It is a 
small giooved metal plate fg- in. long, free at its vesical e.xtreinitv 
and lightly hinged at the other end. It is connected by tvo mres 
to a pinion handle at the external end of the instrument Tins handle 
controls a rack and pmion. thereby the lei’er can be raised or lowered 
It is capable of movement tlirough 90°. its axis Iviiig parallel ivith 
the shaft of the cystoscope when domi and at right angles vhen 
fully elevated Illien lowered the lever does not project bevond the 
sides of the sheath, and is therefore prevented fioni injuring the urethral 
mucosa during introduction. 



1S6 — Double cathetenzme cvstoscope 


At the ocular end of the cystoscope the catheter channel is con- 
tinuous 'v\'ith a tube about J in. long ^\hich emerges from the upper 
"v\'all of the cystoscope. Through this the catheter reaches the sur- 
face. The tube is capped bv a screw perforated at its centre to allo^^ 
the passage of the catheter. Beneath this screw is a small space 
containing a rubber washer, like’uuse perforated for the tiansmission 
of the catheter. AATien the screw is tightened the washer is com- 
pressed against its seating and bulges centiipetally towards the 
catheter, making a water-tight joint similar to the one surroimchng 
the telescope The degree of compression required of the screu 
iiaturallv varies with the size of the catheter employed On the tine 
IS a tap which is closed to prevent escape of bladder contents ^^hen t le 
catheter is not in position, and which must be opened to admit i 
The Doulile Catheterizmg Instrument 1S6) This i cr 

from the single model in that the catheterizing parts are up ica 
throughout The catheters are separated from each 
partition If not kept apart friction may dislodge tie ca ic^^^ 
which is supposed to be stationary during the mampu a ion ^ 
neighbour. The size of the instrument remains at 23 on t le 





Ftj H — Swift Jol\ a cathetcrizinp and Of crrttinp; c\s o ( opc A Teloseope 
B Double cxthetenzing attachment C Obturator D Operatinp attachment 
E Sheath 


1 Tlie cathcterizing meclniusm is sepirnble from tJic shcatli inc) 

both nnd biHtcr'il fittinjjs are supplied The uniHter'il 

model IS capable of admitting i No 11 Clnrncre citheter and -with 
it small scissors and forceps can be etnplos cd These catheter fittings 
are attached to the sheath b\ means of an expansion at the ocular 
end which fits snugK into a seating at the corresponding end of the 
sheath It is locked in position b\ an interrupted screw or baronet 
citch An aperture in the expanded end lies opposite the lower eom 
partment m the slieath rnd receiies the telescope which is held m 
position hr friction 

2 During introduction the fenestra of the sheath is occupied 
hr an obturator w Inch is remor ed as soon as the instrument is in situ 
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The obturator protects the wall of the urethra from damage by tlie 
edges of the fenestra 

3 There is no valve at the ocular end, a finger being used to retain 

the bladder lotion after irrigation until the 
telescope is inserted A faucet containing 
a valve is, however, made for use during 
irrigation {Fig 188) 

4 An ingenious attachment for re- 
trograde vision, owing its properties to a 
second prism fixed where the usual uindow 
IS placed, gives a view of the bladder neck (Fig 189) To it is 
attached an instrument carrier capable of taking a No 6 fulguration 
electrode for the destruction of tumours in this otherwise inaccessible 
region 

5. All parts can be boiled with the excejition of the telescope.’*' 

It IS claimed for this instrument that (a) It is aseptic in vieiv 
of being boilable , (b) It is possible to change from a double to a single 
catheter, or a retrograde cystoscope, without removing the sheath 


Fifj 188 — Andrews’ ball-val\e 
faucet for use w^ith Swift Joly 
cystoscopes 



Ftfj 189 — TeJescopc and operating attachment of Swift Jolt’s retrograde 
eystoscope for examination and fulguration of the internal meatus Xotc dounle 


reflecting prism 


from the bladder , (c) It is the only instrument m ^\hich the operating 
attachment can be used in conjunction with a retrograde cystoscope. 

A 19 Charriere examining sheath can be supplied with this instru- 
ment , 

Buerger’s Instrument.* — Leo Buerger, of New York, has done muc i 
valuable work in the development of the cystoscope and c3^sto-uret iro 
scope in America His cystoscope evolved from and improve 
that of Tilden Brown It is shown in F'lg 190 It Mill be seen t la 

1 The sheath and lighting apparatus form one unit intro ucca ) 
with the assistance of an obturator occupjnng the fenestra 

2 The telescope and operating attachments are combine * 
form a second unit These tv^o units are assembled an 
means of a rotating catch 

3 There is no valve 

4 Concave and convex sheaths are piovided 


A boilable telescope ^mII be supplied if ordered See aho page -- 





Buerger docs not rctonuncnd the coiwcx slieith in routine 
c^^toslop\ but chum that it is \ lUnblc m close \ision \\ork niul in 
conti acted WuUlcrs 
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URETERIC CATHETERS AND BOUGIES 

Catheters and bougies are made of cotton, linen, oi silk thread 
which IS worked a special form of shellac varnish called ‘gum- 

elastic They measure about 80 in. (70 cm.) 
m length, and correspond in diameter to 5, 
6, 7, and 8 on the French scale Some 
surgeons use larger sizes, but those men- 
tioned will be found to be most generally 
serviceable Many catheters are made in 
France, so that it is useful to note that in 
the Benique scale the sounds are numbered 
fiom 10 to 24, 10 corresponding to No 5 
Charnel e and 24 corresponding to 12 A 
range of sizes is necessary because ureters 
vary m capacity, both congenitally and 
I II pathologically, and also because the instill- 

ments fulfil varjnng tasks , thus, if one is 
catheterizmg a uieter to estimate the renal 
function, it IS desirable to use a large size 
in order to occupy the lumen as fully as 

] 9J — Ureteral catheters A, OUvarj^ 
ended , B, ‘ en bee de flute ’ , C, Catheter with 
collai to pie\ent leakage 

possible, so that theie will be no leakage 
around the catheter and no loss of urine 
On the other hand, Avhen some drug is 
being intioduced into the renal pelvis, as 
in lavage or in pyelograph}^ one desires to 
avoid over-distension, and therefore a small 
cathetei Avhich leaves plenty of room for 
leakage alongside it aviU be selected 

The tip of the catheter is made m 

scA^eral different patterns ^ 

may be lounded or ohvaiy, m eithci ol 
Avhich cases two or three lateral eyes arc 
placed at diffeient levels and on alternate 
sides in the fiist inch or inch and a la 
its length In other patteins ticre is 


The Flench or Charnere scale for urethial catheters Jt is 

ments, other than ureteral catheters, is m common use tbc 

denoted by the letter - F ” or “ CH ” as 8 F , 8 CH , the 
length of the cncumference in millimeties The 16 13, 

has adopted the Bemque gauge It is denoted b> the letter . Urtlcrul 

figuie indicating the length of the circumference m hau nn 



ijurTTUic c VTin rrui/ \TioN UO 

termmil opening which should be combined with Intend onfiecs in eisc 
the tcrmmd one becomes occluded The terminal oiicmng is generdh 
cut u\ bee clc (lute timl tins pittern of cithctcr the writer recom 
mends is being the most scniccddc Ihe disposition of the 1 iternl 
escb IS of importance (or two rcisons (1) Ihci must be so placed ns 
to a\oul weikemng the tcnnunl portion of the c ithctcr which is dwius 
the part most exposed to tramni bs the Icscr {2.) Ihcs must neser 
theless be of good sire iiid ou opposite sides of the catbetcr so is 
to dimmish the likelihood of both being blocked simult incousK b\ 
cont ict with the mucous membrane Behind the tcrnnnul of the two 
e\es in some pittcrns is n thickening of the shift of the entheter 
intended to present urine from passing down alongside the instru 
ment Tt incrciscs the measurement localK l)\ n. degree on the 
Clnrnerc scale 

Sonic catheters are chiidcd into centimetres (or sometimes hdf 
inches) b\ altcrmtm^ bght ind dark segments of color ition otlicrs 
are umformh coloured At c\cr\ 5 cm i ring or rings which are 
easiK rccogm/ablc through the c\stoscope indicate to the obsener 
the distance that the catheter has proceeded up the ureter I bus 
one ring appears at 5 cm two rings appcir at 10 cm and in extra 
ring IS added for each further 5 em till at a dist mcc of 2 j cm from the 
tip 5 nugs occur 30 cm a fresh begin iiuig is made with a single 
ring which is added to as prcsiou U In some cithetcrs alternate 
segments are rendered opaque to X rass bs tlie addition of some 
impenetrable substance Others irc opaque throughout their whole 
extent In comhwiation with the X tass tliesc instniments proMcle 
\aluable assistance in the localization of shadows occurring in or 
neir the line of the ureter 

A correct degree of ngidit\ is essential and should be one of the 
first things looked for when purchasing v catheter This is, howcier 
a eocistant feature lu the instruments supplied hs the best firms sucb 
as Einard or Gaillard It must be sufficientlv firm to make its na\ 
up the ureter without coiling up ind \et suflicienth plnble to lend 
itself to the moacment imparted to it b\ the lever of the otlieter 
izing cjstoseope and to the shape ot the ureter without iindulv 
distorting the lattei Too stiff a cathetei is liable to piisli its nose 
into the mucous membrane of the ureter {see Tig 199 page 330) when 
it ought to be manoeuvring a curve and bv so doing it will probably 


cdthiters are i,eneraU\ m irked in the Beniquc seile In instruments of which the 
cross section is a true circle tht diameter of that circle is equal to a third of the 
scale number or a si-stli m the case of the Bemque gau^e thus, j I = 3 mm dia 
meter 18 b = « mm diameter The measurement of the diameter is the method 
often adopted but as indicated it is tru« onh for instruments whose cross section 
IS a true circle 
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pick up a fold of mucosa In this way pain, hasmorrhage and injury 
are liable to occur, and the eatheter will be halted 

A stilette of brass or steel wire is supplied, and serves the dual 
purpose of keeping the lumen patent and of preventing bending 
or kinking. The stilette is removed before use It is very important 
that the catheter should be kept in an extended position foi if coiled 
u]i it will retain the curve when in use This curve may throv the tip 
on one side of the lever, and so displace it from the field of viev and 
render it difficult to introduce into the uieteric orifice 

Sterilization of the Ureteric Catheter — The best ureteric catheters, 
such as those made bj' Eynard and some of the nylon catheters made 
111 America, can be sterilized by boiling without losing their elastic 
properties, and this of course, is by far the surest method The 
catheter should be gently removed from the sterilizer and placed on 
an aseptic towel to allow the shellac to harden before using At the 
present time, however, it is not ahi ays possible to get the highest grade 


instruments 

When boiling is not permissible the sterilization of the extenoi 
of a ureteric catheter may be accomplished by methods similar to 
those used for gum-elastic urethral instruments After cleansing vith 
soap and water they may be placed in antiseptic lotion, such as 
carbolic (1-40) or mercury oxy cyanide (1-500) Formalin sterihzation 
is preferable and may be earned out in a hot or a cold sten i/er 
Apart from boiling, the sterilization of the inteiioi of the cathe er 
IS difficult on account of its great length and narrov lumen le 

importance of obtaining perfect sterility of this tube has ' 

inci eased since the practice of injecting fluids into j 

lavage pvelography, etc has evolved So long as the flov o e 
vas all towards the exterior there vas less danger of . 

nowadavs perfect catheter asepsis is absolutely imperative . c 
which has been used on a septic case must therefore be destro^ ec 
high cost of these instruments, however, forbids the use o 
catheter in every case, and where one has been emp o\ ec o 
kidnev it mav safely be retained for further use nroicd 

Before sterilization the patency of the thus 

bv flushing it through with a sj’ringe attached to le ex 

mechanically removing 
The connection shovn m « 

^vill be found useful as It IS un^ 

adaptable to anv be 

The svrino'c shovn in Fig 1 ' 

SrpS.eK.th.t 

nozzle seen in F^g. 261, page 439 Should obstruction proi 
it ma}" usually be overcome by introducing the sti e e 


Ftg 


192 — Thomson-U alker’s ureteric 
catheter and svnnge nozzle 
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The methods used for sterilization of the lumen are 

1 B\ me ms of antiseptic lotions druen through the lumen b\ a 
s^rmge as described aho%« 

2 A hot formalin steiilizcr is illustrated m Fig 194 and this 
IS a satisf ictors u of obtaining asepsis Prior to placing 
the catheter in this stenh/er it must be carefull> dried both 



Fij 1S3 — Urettne rathetor sjrinpe* 


inside ind out as otherwise the formalin acts on and destross the 
shellac Drsness of the interior is difiiciilt to obtiin The instni 
ment should be attached to i springe and a current of air blonn 
through it se^cr^l times It should then be allowed to stand for 
twent\ four hours in a warm dr\ place in the presence of calcium 
chloride ^Mien dr\ the end of the catheter is firniK plunged on to 



one of the nozzles shown m the illustration Some paraform tablets 
are plactd in a depression in tht floor of the steiihz^r and some 
calcium chloride is scattered about on the bottom m order to absorb 
excess ot atmospheric moisture The smalt lamp is placed under the 
paraform tablets hormalm is released and is compelled to traaerse 
the lumen of the nozzles and catheters to obtain an exit Through 
these it reaches the ca\ it\ of the sterilizer and here icts on the outer 
surface ot the instruments The slerihzation obtained this method 
is complete it the end of half an hour The joint between the nozzle 
ind the catheter should be tight so that the lumen is assured of the 
iction of the lor malm 
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Long tubes for cold-formalin sterilization aie obtainable {Fig. 195). 
The catheter box (Fig 196) serves a similar purpose and has the merit 
of portability The coil on the catheter though undesirable, is not 
so acute as to injure it materially The formalin is held in the 



Ftcf 195 — Glass catheter tube, for storage and sterilization of ureteric bougies 
and catheters, with foimalm container at each end 


centrally placed receptacle with the perforated cover Some time 
before the instrument is requiied the fumes are allowed to escape 
from the catheter box in an anteroom through the perforations in 
the lid which are opened from the exterior by a slide The action 
of cold formalin should continue for twent^^-four hours 

The best results are obtainable by the hot method, as thereby 


the interior of the catheter is more searchmgly treated than it can 

be b}^ means of cold foimalin 
or lotions It is doubtful if the 
vapour comes sufficiently inti- 
mately into contact vith the 
whole length of the catheter 
lumen when cold vapoui is eni- 
ploj^ed. 



THE TECHNIQUE OF 
URETERIC CATHETERIZATION 

The details of anaesthesia, 
bladder preparation, steizhzation 
equipment etc , have been studied 

Ftff 19d — Everidge’s catheter box for VariOUS SCCtlonS of this bOOK, 

ureteral catheters, with foi malm container ^ nietenC 

and are the same lui u 

catheterization as for ordinary cystoscopy The 
position already described, and caie is taken that t le pe m 
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at a convenient angle (see page 46) if- is 

Wien the bladder is being prepared through t ie 
preferable to postpone the intioduction of the ure ^ cathetei be 
the irrigation is finished, lest the external portion tlic 

soiled by coming into contact with unsterile paits unneccs- 

bladder urine ma}^ be septic prior to irrigation, an i jjurmg vesical 
sard}'’ contaminate the cathetei as it lay m the bane 
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irrigation the tap on the catheter barrel is closed and is not ojicncd 
until the introduction ot the catheter K the tihidder has been 
prepared h\ \ rubber catheter the c^^toscopc is pissed reacU loaded 
aMth the catheter the telescope of course being first inserted to form 
the floor of the eitheter barrel 

The catheter is inserted as fir as is possible without its projecting 
at the fenestra Attention should then be pud to the washer and 
the eontrolhng screw must he tightened sulhcicntl} to ensure that the 
washer is bghtU in contact with the sides of the t itheter, but Net allows 
it to run frech bickwards and forwards If leakage occurs at this 
joint the bladder gndualU empties itself on to the knees of the 
cjstoscopist IimlK a turn should he gi\eii to the pinion handle 
which clesatcs the Icier m order to make sure that it is functioning 
well The introduction of the instrument into the bluldcr dilTcrs m 
no respect from that descnbcel for the examining csstosrojic sa\c 
that its larger size renders it shghtK more troublesome ITlurmg the 
whole operation a properh prepared assist int should make himself 
responsible for seeing that the free end of the catheter docs not hceomc 
cont iminated b\ trailing on iinstcnlc objects 

As soon as the instrument is m plai c it is rotated o\ cr mid the 
ureters are scircbcd for rhes are fouml b\ \lu methods ebseTibcil 
on pages G4 anil 74 (It is presumed th it the bladder has alrc ul\ been 
examined If not a prclinun irs in\ estigation should he earned out ) 
The csstoscopist now takes the b irrcl of the instrument m Ins left band 
holding it at a point just m front of the junction of the shift with the 
expulsion of the optical end Meantime he steadies bis left arm b\ 
resting the elbow on an\ conicment fixed point— generallv the end 
of the table Ills right h ind is fret to iindcrt ike the more delicate 
manipulations of the catheter and lever Jveeping the ureter in new 
the ojitu il end is now raised or lowered until the surgeon estimates 
that the prism is about one inch or if anv thing rather less from the 
ureteric orifice The instrument still being 1 cpt jierftcth steady 
with the left hand the right hind now feels for the ureteric catheter 
and having grasped it gentlv pushes it forw irds so that its joint 
idvanccs into the bladder The e>e of the cvstoscopist applied to 
the ocular observes its progress across the field and just as tlie tip 
is about to pass out of view it is arrested (f'lg 197 A) The catlieter 
oceupjmg this position lies almost parallel to the shaft of the cvstoscope 
and IS quite close to the prism It is therefore seen as i magnified 
band crossing the field ind having parallel sides Further as the 
light from the lamp fails to reach the surface presented to the operator 
it appears as a dark unillummated object 

The right hind now passes from the catheter to the pinion 
handle and gentlv rotites it through half a turn the surgeon 
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meanwhile watching tlu effect produced on the tip of the catheter 
This IS obser\ ed to recede and become foreshortenf d Pcrspectu c now 
mikes It appear pointed whilst tlie surf ice suddenlv becomes illu 
minatcd owing to its altered relationship to the lamp The recession 
of the catheter has uncoicred about hilf of that portion of the bladder 
wall which was prei louslj hidden bi it and if the manocuire has been 
acciirateh earned out its apex should occupv the central point of the 
field (Fig 197 B) It is i matter of importance tint the catheter 
should not be kinked too acuteU , for it mai therebi be injured (see, 
howeicr footnote on page 329) A suitable angle is found at about 
45 If the positions of the catheter tip which base liccn described 
abo\c ha\e been accuratclv followed (thit is, the first position being 
one in which the catheter bestrides almost the whole of the central 
portion oi the field and the second that in which the tip has receded 
to coincide with the central point of the field) the bend on the 
catheter will be approxim itelj the correct one — nameK, 45° At this 
angle the relationship of the terminal segment of the catheter to the 
ureteric onhie facilitates its insertion (Fig 107 C) 

ISow b> a slight adjustment of the position of the castoseope 
the surgeon brings the ureteric orifice into the upper (distal) portion 
of the field so that the apex of the catheter is pointing towards it 
About a quarter of an inch more catheter is paid out care being 
taken that it moics in the direction of the orifice and that too great 
a length of catheter is not free m the bladder It is a sign of incxpe 
ritnce to rcU too much on the elc^ itmg mechanism ind the length 
of cathefer \\ hen three quarters of an inch of catheter is paid out 
into the bliddcr the entrance of the tip into the virctcr should be 
secured bs infinitch sm ill adjustments of the position of the cisto 
scope shaft itself At the stage described it is probable that the tip 
ol the instrument is bing quite close to the entrance so that bi a 
moienicnt of the bocb of the cjstoscope pcnetritiou nia% be obtained 
(/ig 19~D) 

The catheter ma\ now be fed quickh but genth forward for an 
inth or two m order to consolidate the ground gamed and then the 
surgeon should return to the elc\ iting screw and depress the Icier as 
it IS no longer nccess ir\ and is a menace both to catheter and to the 
bladder mu cos i IMicn this precaution his been taken the catheter 
ma\ be fed into the ureter as far as is deemed adiisnblc (sr^ pngc 3)1) 
and as it runs home the cistoseopisl obscrics the markings *oii the 
exterior so tint he lu ii know approxim itcl\ the point m the ureter 
which the apex of the instrument h is reached \s tlie eitlicter passes 
into the ureter it elc\ itts the walls of the mtrucsieil portion so as to 
form a (uuncl sinped opening (/ ig lOS) the cntniue of whith is 
repelled b\ the friction of the id\ meing eatheter I he c\s(oseopist 
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nevertheless should make it his object to cause as little deformity of 
the ureter as possible, for such deformity means that the cystoscope 
and the ureter are not m perfect alinement, and unnecessary trauma 

IS occurring By a com- 
bined movement of depres- 
sion and retraction of the 
peak the salient will be 
diminished 

Occasionally it is found 
more difficult to cathetenze 
the left than the right 
ureter , especially is this so 
in the case of an operator 
who uses his right eye. 
The reason is that the 
cystoscope is too near the 
median line and is viewing 
the orifice as it lies on its 
side The catheter there- 
fore is working on an 
incorrect line, and unless it 
Ft(/ 198 — Cathetoi ele\ating orifice happens to Catch tho OUtcr 

Iip of the ureteric orifice, 
IS liable to slip past the opening The trouble is rectified if the ocular 
end of the cystoscope is swung further over toAvaids the patients 
right thigh and rotated so that the beak faces downwards The 
catheter thereby is brought more vertically over its work and more 
mto opposition to the uretei 

The writer uses the method of handling the cystoscope above 
described for the catheterization of each ureter Some cystoscopists, 
however, recommend that the hands be disposed as described above 
when dealing with the right ureter, and that an interchange e 
adopted in the case of the left There is little, if any advantage to 
be gained by so doing, and the hands have to be doubly traine 
Gorodichze and Hogge have described and figured a complicate 
which has gained a certain popularity. In their method the one an 
holds the barrel of the cystoscope between the little and ring 
and the index finger and thumb of the same hand control the e ec 
ing mechanism The other hand inserts the catheter This teciniq^ 
requiies a good deal of practice, and when acquired the movemen s 
particularly of the C3^stoscope itself — lack the delicacj" whic i can 

imparted in the method described above Urging 

The Removal of the Cystoscope — When tlie cat letcr is 
left in situ for ureteric drainage the cystoscope must )e re 
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The light should first bo s^Mtched off ind the dchcctor lowered 
The faucet is inserted \nd nil the urine except about 2 o^ is withdrawn 
This quai\tit\ 1 gcncnlK Icue in the mscus in order that when the 
cithcter is pushed forw ird into it there ma^ be a certain amount of 
space to ncconunoditc it The c^stoscope is next held steadih whilst 
the eatlictcr is paid into llie bladtkr until its end has almost dis 
apijcarcd from MCW into the barrd Ilaiing rotated it on its long 
axis so tint its beik looks upwards the ccstoscopist now withdriws 
the instrument As soon is the fenestra appciis it the external 
mcitiis the cithcter is seized in the left hand in order to prccent its 
further remoial from the urlln^^ passages Tlie short urethra of the 
female imkts it cis\ to obtain a hold on the catheter at an carl\ 
moment before the slack in the bladder Ins been taken up In the 
mile the penis should be pressed Inck to shorten the urethra The 
catheter is noa\ withdrawn completeU through the barrel 

Catheterization of Both Ureters — In the catheterization of both 
ureters a double catlietcrizing castoscopc mas be emploacd or after 
one ureter has hcin c ithctcrizfd ind the castoscopc withdrawn, the 
instrument maa be reloaded and the second ureter cathetenzed The 
disadaantagc of the double cathclen/mg csstoscopc is that with an 
ordmara bore instrument the larger sizes of catheter cannot be 
cmploscd Against double catheterization with a single catlietcrizing 
instrument is the fict that it imolies the use of the cistoscopc when 
the urethra is ilrcadi occupied b\ a ureteric catheter This difficulti 
IS partitularU felt in the case of the male Larger catheters can 
howcier be cmploicd and there appeirs to be a tcndencs in this 
country to disc ard the double instrument in fai our of the single 

Some means of distinguishing the right from the h ft catheter niust 
be adopted I or this purpose instruments of difTcrent colours or tapes 
ma\ be empIo\cd or a label ma\ be tied on to act as an indicator 

DimCULTIES OF URETERIC CATHETI RIZATION 

Cathetcnzation of the ureter is genenlU a simple operation in 
practised hands and when the bladder is normal In disc iscd states 
It maj be ensa chflicult or impossible Trouble ma\ be encountered 
as a result of a large number of conditions most of nhich are patho 
logical m origin The majonU of these base been fulls described 
m other sections of this book and onlj require a brief mention here 

1 Introduction of the Cjsloscope — Difhculta is sometimes cncoiin 
tered m the introduction of the cathetenzing castoscopc becuist its 
larger size renders its progress along the urethra less eass than that 
of the smaller examining instrument 

2 \esical Conditions —The chief causes of difiiculta arising m the 
bladder are csstitis and coaenng of the orifices 
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CysMts — The difficulties experienced in freeing the organ ftoni 
pus and blood and in overcoming its iiiitability have been dealt i\itli 
in the section on bladder preparation Even when efficiently prepared 
a Amry irritable organ ma}^ inopportunely empt}^ itself during ureteric 
catheterization A red and SAVollen mucosa may effectively conceal 
the ureteric opening, which in severe cystitis may be A^ery difficult to 
find Simple cystitis is less tioublesome as a rule than tuberculous 
cj'^stitis, Avhere reduction in capacity, and irritabilitj'^, redness, oedema, 
ulceration, and haemorrhage may all contribute to impede ureteric 
catheterization 

Catheterization is possible Avhen the bladdei aviII hold 2 oz of 
fluid, but if the capacit)^ is fuither reduced it becomes increasingly 
difficult or CAmn impossible For extremely small bladdeis Buerger 
recommends his conAmx sheath In this instiument the catheter 
comes into Amr}’' close apiiroximation to the ureteiic oiifice owing 
to the direction of the cuiAm of the beak The same instrument may 
be found Amluable when dealing Avitli an oiifice Avhicli receives insertion 
near the Amsical neck, though the cj^sto-urethroscope may then be 
preferred 

Hidden Onjices — The ureteiic orifices may be hidden by a gioAvth 
or a stone Their discoAmry. liOAveAmr, is not important in these 
diseases because treatment aviII be directed to the bladdei and not 
to the kidney Blood and pus constitute an obstacle to uieteric 
catheterization Avhen they are jiresent in quantity, eitliei by occupy- 
ing the A'esical sump and coA’ering the orifices, oi by rendering tlie 
medium turbid Foi their treatment see Chapter III 

3. Prostatic Disease. — In both simple and malignant enlargement 
of the prostate separation of the mines is unnecessary except in rare 
instances In the former, hoAveAmi, I liaA'e had to undertake it owing 
to there being concomitant disease m the kidney In minoi degrees 
of h}'^pertrophy the opeiatiim difficulties are not greatly 

but Avhen the median prominence is considerable it may be i icu 
or impossible to reach, perhaps CA^en to see, the openings o le 
ureters {see Chapter XVIII) 

Tuberculosis occurring m the prostate fi equentty comp ica cs < 
similar lesion m the kidney Minor grades of the disease 
piesent CAmn though quite unrecognizable In any case lej 
not contra-indicate cystoscopy as they aie appaiently not 
affected by it Urethral instrumentation is dangeious 
piostatic tuberculosis, as it maj^ fan the disease to lenevec 
Avhilst difficulties may arise m the introduction of t le ms 
OAving to the uiethra being narrowed {see also page 281) 

4. Uterine Conditions. — Changes pioduced m of jli'c 

phj'’Siological and pathological enlaigenients oi by disp acem 
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ut(rus mnN i» M>inc jnvtiiKCs iinpuU <ip(r)iluni llK^ h im bccu 
dcscnbul at kiifith m (Inpttr \1\ uhtri tlu dilluttltus tmounUnd 
m urcUnt t itlictcri/atu>n Im\i aKo htm distusstd 

S Urclrric Caiiduioiiv — 

7/h 1/rn/u? — lilt iirtttru tiptnni^ iii Ik dillitnU t() iiitd c\tn 
tho«j,h aorainf U n\i\% Ik s\jrrw«KUd U\ ftdds and of smuliir 

appcnrimc to itself aiiKiuftst ulndi it nmmus imonsimiious Often 
nn nlmoriiml distnlnition of blood \(ssi Is oiinmno anamd it ina\ 
confuse tbe t\c or the rnh \as(nliiril\ of tin tn^mru nm\ extend uji 
to ostrlap ami obscure tlu oriliic 1 lu nnssnv openinj' nun some 
tunes be found on the externd aspiit of the uritiru bir and tlu 
be^lv of tbe e%stoMojK must be maiunnrcd further afield towards 
the Htcral reeess in order to bruv it into \ uw lo eatheten/e it tlu 
fmestrv must then Ik restated unsards so as tci ftue its mouth 
The eipcration ina\ he dilhcult hut freepunth the antenorK Uiu^jlip 
of the onHcc fitses ujn before the pressure of the ureteru catheter 
and thus utueners the cnlraiui 

\etual t{t<ip!(icitntnl of the nuatus soiiutiuus cuciirs nhnornml 
silmtions on the ureteric and inlcrurctcru h irs hiin^ tlu most 
common (sff Chapter Will p i^e VIU) I he lustors of tintu coiiun;, 
n\\a\ from the reetuin or sn^,ma or drilihlm^ aua\ from the urethra 
apart freuu uucluriliou weadel su<,t,est an ednuirmnl termmituui 
OecasiondK when a ilnuhlr ureter is jiresent onls one lias been 
eathctcn/ecl the other basing esc iped recognition 1 aults obstrsa 
lions xsonld Ibcn of tonrsc \)e mule m renal examinations 

The ureter m i\ be actualh nhunt (see Chapter Will pif,t l‘)7) 
A xer\ careful iiul prc)lonj,td search should he mule before clecidiiig 
tint this IS so espccnlU when tli Idicldtr is diseased and nuh^o 
cirmine should he emphned to assist iii its iclentifuntum before the 
seirch is nfmiidtined 1 xcretiou ur()^ra\ih\ would ccmfirni the absence 
of a funetioiunji kulnes 

One of the eoninioncst minor ibnormahties to be obsened is an 
exagRCratiem of the little sdient ou which the ureter uormallx emtrjtcs 
It rccpurcs gre iter precision ou tiic part of the operator to strike 
an orifice so situated The c ithctcr must eh|) sti u*,ht home without 
fouling the xcsitd lloor A puffc conchtioti ol the ureter of innam 
nntors origin nils gi\o rise to a simil ir elcsution An extreme 
elcgrce of flexion should he gnen to the c ithctei m these c ncs b\ 
me ms of the Ie\cr* in order that it nn\ come dirceth oser the orifice 
If tins method eloes not succeed the tip of the e ithcter mas be 


It iiii\ be pomted out that though the eles itin^ inechmi rii of tiio c\sto 
scope can he ru cd through i rijit iivlc onh r portion of this an^itluion cm 
be ommunicatcd to tbe catlietcr which isi»m bo dcmonstritcd extri\csiciH\ 
pa ses ohb<nn.ls from the cUstrl end of the fenestra to tire tip ol the k\cr 
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allowed to rest on, and to depress, the margin of the elevation just 
in front of the opening, and then as it is advanced it can geneiallv 
be persuaded to enter the tube 

In the presence of a w) etei ocele, or of a ureter opening into a 
diveiUculum, catheterization is impossible Occasional!}'' an oiifice is 
congenitally so small that it will not admit the finest bougie When 
this happens I have sometimes met with success by employing a 
stiletted catheter, the additional rigidity of this instrument being 
sufficient to overcome the friction of the contracted opening As 
the stenosis is stiictly localized to the termination of the ureter, the 
lemamdei of the tube being of normal or more than noimal size, 
there is little likelihood of much harm lesulting 

The TJietei Piopei Obsti action — uieteiic cathetei may be 

held up by a stricture, a stone, or a growth, all of which are dealt 
with in the relevant chapters But a much moie common obstruction 
IS a fold of ureteiic mucosa wdnch the cathetei tip picks up (Fig 190), 
and the most common site is the lowest two or thiee inches of the 
tube The intravesical segment of 
the catheter is then seen to become 
arched (Fig 200) It may oi ma}^ 
not be possible to free it, but if 
it does not quickly yield, the 
following lemedies haAm been lecom- 


700 — Catheter obstructed in meter , 
mtra% esical poition bends up 


mended — 



Ftg 199 — Uieteiic cathetei caught in a 
fold of mucous membrane 



a Occasional!}'' the trouble is caused by faulty alinemen o 
catheter Avith the uieter, and careful readjustment may e o oa 

by success i-nrted 

b A moA'enient of rotation on its long axis shoul ® 

to the catheter so that it may fiee itself from the impe mg o j^^jaer 
c. A smaller catheter may be employed, and, failing I’s, < t. 
one or one Avith a differently shajied tip may proA'C success 
d Sterile lotion, or. better still, parolein, nia} 
through the catheter This aauII sometimes distend t le c 
disengage the catheter tip 
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e ^ in ing the qinntit\ of ^ esical fluid sometimes produces the 
desired clTcct A reduction in distension wiW diminish the curse of 
tile ureter King immcdnteU behind the bhdder— it should be quite 
enss to cathctcnzc in 4 07 of fluid On the other hind o\er distension 
mis dng on the mtrisesicil ureter and oceisionalls succeeds sshcre 
other methods hise filled 

/ Wtcntion m the position of the pitient sometimes osercomes 
the trouble Ihc citheter tip mturnlls catches sshen mmocusnng a 
bend m the tube iiul it is therefore more common in women — owing 
to the more pronounced curse of the ureter — thin in men If the 
lumbir spine is hs pere\tended sufiicient stnightcning mis be 
effected m the ureter to illoss the instrument to jirogrcss If this is 
not enough the pels is is rused ind the shoulders itc dropped The 
weight of the intestines is therebs taken off the upper surface of tlic 
bladder iflowing tint sistus to rise and in addition the kidncs nioses 
tossirds the diaphrigm and str lightens out the ureter 

Iscn if none of the ibose expedients succeeds the catheter mas 
set collect unne from the kidnes The surgeon should examine the 
portion of the instrument which is under his siew in the hlidder to 
see sihether ans of tlic escs arc cxjiosed If so not onls will bladder 
fluid drain aw as !>s t!ie t ithcter but also some of the renal secretion 
ssill be lost in the bladder There will thus be an intertbingc of 
fluids If no CSC IS \isiblc the catheter mas be left in position but 
it IS then adsisable to lease the csstoscopc also undisturbed as its 
remo\al might siithdriw a little of the catheter It also giscs the 
surgeon the opportumts of inspecting the catheter from time to time 
to see that it is still in the ureter ’Marion recommends tb it some 
metlislene blue be introduced into the bladder to show sslicthcr tlicre 
IS ans leikage through the catheter 

DA^GERS OF URETERIC CATHETERIZATIO^ 

Sepsis — \Mien ureteric calhetenzatum ssas nes\ and was first 
prosokmg discussion the possibdits of introducing sepsis into a healths 
ureter aroused much anxiets in the minds of the profession This js 
natural m siew of the fict thst mans catheterizations take place 
across infected bladders where for example unilitcral psogeme or 
tuberculous disease of the kidnes has started a similar condition in 
the bhdder the other kidnes being still healths It is gcncralK the 
healths ureter winch retpures catheterization Experimental work 
earned out h\ mans ohsersers his now established the fact that the 
dinger of mfcetioii is mconsulerable The iinter has been found 
to behasc in the same was as does the bladder to sepsis artificialh 
mtroduced into it and in the absence of injurs or obstruct jon it 
will quickls throw off the infection In 191 1 Hess described the 



832 


CYSTOSCOPY 


bactenolog}^ of bladders immediate!}^ following C3^stoscop}' and showed 
that m the first few days following instrumentation bacteria could 
usually be found in the bladder that the}^ produced neither symptoms 
nor signs of cystitis and that the}' quicklj^ disappeaied 

Alban an was the pioneer in experiments on the ureter, and 
demonstrated that the injections of pure cultures of organisms into 
the ureter Avas harmless, j^rovided that the ureter was not damaged 
or obstructed Sampson and othei Avorkers haA'e confirmed his experi- 
ments Albarran shoAA^ed hoAA^eA^er, that if injury or obstruction 
exists the organisms then obtain a foothold It aa^iU be sIioami immedi- 
ately that hmmorihage is common after ureteral catheterization, 
indicating some degree of tiauma AAdiich might predispose to sepsis 
Neveitheless experience demonstrates the rarity AAuth Avhich renal 
or uieteric inflammation superA^enes Tins amII not howcA^er, excuse 
slackness m our aseptic ritual The ureteric catheters should he kept 
out of the cystoscope m septic cases until the bladder has been cleansed 
When the ureteric catheterization is taking place the surgeon must 
trA' to introduce the tip into the orifice Avithout allowung it to be 
soiled unnecessary contact Aiith the bladder, Avhilst it should be 
adA'anced slowh' and gentl}^ in order to avoid injury to the ureter. 
OnI\' catheters aa Inch are smooth and Avell preserA'ed should be 


emploA'ed 

When catheterizing across an infected bladder in order to asceitam 
the functional A^alue of a kidncA^ it is rareh' necessary to adi'ance the 
catheter as far as the renal pehns A specimen aaiII be obtained if it 
IS mtioduced only a sufficient distance to ensure that it does not slip 


out again NcA^eitheless permanent damage is undoubtedly done on 
occasion by the catheterization of an aseptic ureter across an infecte 
bladdei, and the CA^stoscopist AA^ould do aa^cII m such circumstances to 
pause and ask himself AAdiether any useful purpose aviII be serACC } 
such catheteiization or an}' uiformation acquired A\hich couc no 
equally AA^ell be got from meatoscopy the carnime test and excie ion 
urography The AATitei has long held that catheterization o a 
healthy upper tiact acioss a septic bladder is too light-hear e ) 


undertaken by some surgeons i r n no- 

Haemorrhage* — Miooscopical hemorrhage is the rue ^ 
uieteiic catheteiization , generally it is insignificant m quan i a 
has this impoitance Iigaa'ca-ci that it renders the operation 
*the detection of the origin of lenal haematuiia — ^AAhich is un or u 


'*'To illustrate this danger moie than one case niaA he Foli^n^^ng 

kidney has held secondary stones caused bA" urea-sphtting owa kulncy 

catheterization across the necessanh septic bladder the on catlieter- 

promptly started producing stones of a similar kind See also re 
ization of the health\ ureter m tuberculous disease (page 
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IS ofUn nic»tosiop\ also fails owin;, tillur to Iho alistiiK of 
li imorrli at tlu tmio of ojk ration or to its Ik in;, insiitlu icnt to 
In npprctntitl li\ the c\c as it enur^ts 

l/rtmivrn/nfo/ li i tnorrh i;,t max omir ami iua\ continiii for a 
dax €)r l>\o Oci ision vUx it is ropions tnon;,]i to laiist (oln from 
snuU dots pissin;, alon^ tin nnltr I lu most niarkid instnmts art 
seen x^lun tlu instnnmnt his Ihui pissed as far as the renal pelxis 
niul proli diU result from hnnsin^ of xaseular p ijnll e It is hovMXir 
rirelx sc\erc hot its ok isum d preseme should lx kept in nnnel and 
speeid gentleness should lx cMreised xiluii the tip of the eitheter 
IS appro uhiii^ the rend peUis 

Deprcc of AtUnneenunt of the Cnthrlrr — 1 remi what his been 
Slid in the prciedin^ )>iri;,riphs it will hi sun that the eatheter 
should not he aelxameel to the kidne\ unnet i ss irilx for fear of e iiisni;' 
h eiiiorrh i;,i or sepsis lor the estnnitioii of rend fnmtion ami 
espeeiillv where a septa hlieliler his heeii erossed oidx a short len;,th 
IS iieeessare \Mien howe\er the eathe ter is einploxed for e\tliiilin;i 
nretcrie ohstriietion it must ho adxamed n^hl to the kuliiex Also 
for p\elo^ripli\ it is eiistoiiiirx to push the tiji to the renal jicUis 
though satisfaetorx distension is iisiialK ohlamcil exen when the 
eatheter is ohstrneleil in the lower ureter if mecssirx h\ eli\ating 
the huttoeks ami allowing the snhitioii to grieitatc to the kielncx 



334 


CHAPTER XXI 

STONE IN THE URETER 
DIAGNOSIS 

In the diagnosis of ureteric calculi the principal methods employed 
are (I) Radiology, (II) Uietenc meatoscopy, (III) Uietenc cathctei- 
ization, (IV) Uiogiaphy 

I. RADIOLOGY 

The diagnosis of a ureteric stone made by the X rays requires 
confirmation in all cases This is especially true of stones within the 
limits of the bony pelvis Shadows m this area may be very decep- 
tive and demand much care in their interpretation The radiographic 
evidence may be imperfect in two opposite directions — 

1 It may fail to show a stone when one is actually present There 
IS some disci epancy m the figures given by various writers of the 
percentage of failures to demonstrate a calculus in the X-ray diagnosis 
of ureteral stone Braasch states that a correct diagnosis is made 
radiographically m only 60 per cent of cases, whilst Lange considers 
it possible to detect 95 per cent of stones Kummel thinks t lat 
calculi of all sizes and of any composition should be detected, aiic 
Kretschmer (1942) in a series of 500 patients reported 95 /9 per cen 
of positive findings These latter opinions are contiary to 
observation jMeriitt, averaging a series of statistics, arine a le 
conclusion that there are about 75 per cent of positive fin mgs } 
radiograph}^ which agrees approximately with one’s own 
It IS obvious that the debit side in this account does not me u e 
m which the diagnosis of stone fails by all methods, but on } i 
where the subsequent passage of the stone or its discovery 
tion proves one to have been present To this extent, t en, le 
side must be augmented Failures to the extent of P^^ 
considered important, though it should be observed t ia ^ 
small stone wdiich is hkel}^ to be missed and also to ^ g 

naturally. In 15 cases (Geraghty and Hinman) wiere le^ ^ 
missed the stone the calculus was subsequent!}^ passe 
6 it was diagnosed by the wmx-tipped catheter, and m le 

exploration „ n i rl p n ti fied 

Sometimes a stone shadow is present but stone was 

Peterson and Holmes m 100 cases found 21 m wiici 
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not disco\ered radiologicalh \Mien the stone proved b\ other 
meins a re eximinition of the film demonstrated a recognizable 
stone m 17 of the 21 cases Failures occur ^vith ^e^\ small stones 
stones permeable to the rajs (nnc acid pure cjstin and \anthm) 
and Avith faulty radiographic technique The cjstoscopic features 
aaill be aaluable under such circumstances 

> On the other hand an extramural shadow in the area of the 
ureter ma\ be mistaken for a stone FemMck and Kidd inaestigated 
30 bodies and found the following to be the most common fallacies 
phleboliths lymphatic glands undergoing calcareous changes patches 
of atheroma in the blood \ essels, and appendical or intestinal con 
crctions To these ma\ be added “ calcareous deposits m old scars 
or chronic inflammatora tissue, or on ligatures Irom a preaious opera 
tion or calcareous deposits in the seminal \esicles (see Fig 204 
page 342) intestinal contents such as scjbala foreign bodies in the 
bowel (Bliud’s pill etc ) f-ccal matter coated with bismuth calculi 
m the appendix and enteroliths (Thomson Walker) 

Phleboliths or a ein stones are the most fertile source of difficulty 
and their great frequency increases their surgical importance The\ 
are found in one of e\cry five subjects over thirtj vears of age Little 
was known of vein stones till the discovery of the rontgen rav but 
after that it took a period of ten vears (1908) before the origin of the 
shadows seen in so manj plates could be determined — an interval m 
which manv errors of diagnosis were made In 1924 Culligan eximined 
1555 consecutive pelvic plates from the ’Mavo Clinic and found phle 
bohtlis in 19 per cent The average ige of these patients was 37 vears 
the joungest being 16 The sexes were affected in the jiroportion 
of 3 men to 2 women Anything from one to twenty shadows 
might be observed and m nearlv half the cases tliev were bilateral 
Phleboliths arc usually rounded though occasionallv ov al Thev 
arc rarelv larger than a pea hvve good and homogeneous densitv 
and sharply cut margins Thev occupy the pelvic area (vesico 
prostatic venous plexus in the male pampiniform plexus m the female) 
and therefore iin iriablv he in the ureteric env irons \\ lien multijile 
they often he in chains but a line joining them up will not correspond 
to the line of the ureter If ov old their long axis often corresponds 
with that of the ureter but multiple shadows will probablv have 
varving axes On chemical analvsis phleboliths arc found to consist 
mainly of the phosphates and carbonates of calcium and magnesium 
lUokitansky and Balogb) and tbev are very constant in composition 
Calcareous glands {Fig 201) are gencralh seen along i line 
eorrcspoiulmg to the mesenteric root Thev arc commonest m the 
right iliac fossa and m\y frcqucwtlv be found is low as the upper 
margin of the great sacrosciatic notch being rarelv seen m the pelvis 




Fig 201 — Uretone stones Eight renal pain often ^i^l*f},prcuIous 

Shows numerous mottled shado^^s on both sides of the spine ( ureter 

glands in the mesentery) and t\\o elongated shadows m the , ^^shadou^ 

B, Lateial \ lew the mottled shadows he anterior!}" and the two .j fluid 

are still in the line of the ureter C, Retrograde dilated pc 

envelops the suspected ureteric stones and also outlines of eakifif d 

The suspected stones are confirmed and diffeientiatcd from the 
glands 
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The\ are usuallj lirger in si7e than an aaerige ureteric caleulus, 
often multiple ami occur in groups uliilst their shadou has an 
irregular edge and is 'i er\ une\ en in densit\ and mottled 

Various methods base been demised to supplement the X rass and 
to confirm the presence and eiTccts of ureteric stones Of these the most 
important are the sh^do^\ casting bougie or catheter pa elograpln and 
ureterof»rapha , and the w in tipped bougie uhich are dealt ^vith later 

II URETERIC MEATOuCOPY 

Ureteric meatoscop\ mas or ma\ not proside eaidence of the 
descent of a stone but as a rule there is some recognizable change, 
which mas take the form of (1) Utcrations in the appearance of the 
orifice (2) Changes in thi charactei and speed of the act of ijaculation 
and m the nature of the efflux 

1 Appearance of the fllealus — Esen sshen a stone first enters 
the ureter some change is obsers able at the meatus such as adema 
of the orifice and ngidits If the stone halts m its dossnssard progress 
tliese alterations probablj fade assaj till it inoses again Thes become 
more pronounced sshen the calculus enters the losser ureter the meatus 
becoming increasing] s rigid and patulous In nian> CNamples a 
rampart surrounds the opening or numerous radiating folds choke 
the central ostium sshich is ssith dilTicults discerned The ssselhng 
mis spread to the trigone and mterureteric bar In sesere cases 
the sshole trigone is iiisolsed At other times cspeciallj sshen the 
stone IS approaching the cNit bullous oedema occurs large spassn like 
misses occupsmg the situation of the ureter In some infected cases 
in the sinters c\periencc the ureter has prolapsed into the bladder like 
an eserted coatsleese and ippearcd is a toss cr like structure the 
orifice being situated it the summit {See also Chapter XIV page 2T1 ) 
Heemorrhages occur around the meatus {Plate \II1 A and B) 
At first and cspccialls sshen the cilculus is high up thes are minute 
multiple and punctiform Tliej are situated chiefls oser or near 
the intramural part of the ureter the mucosa appearing to be stippled 
ssith bright red dots At other times stellate hTinorrhages sshich are 
lirger but less numerous maj be obsers ed Later gross extras as i 
tion takes place and mis occur abose or bcloss the ureter more 
eommonI> the former The changes are more pronounced ssith 
spicuHtc stones thin ssith smooth ones 

When the sesital section of the ureter is encountered the a?dcma 
and ecchsmosis greatls increase and a fusiform prominence corres 
ponding to the iinderKing calculus mas appear abose and external 
to the orifice The stone mas Inlt here ind m r ire cases ulcerates 
into the bladder or it mas present at the meatus ssherc it appears ns 
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a dark or glistening object surrounded by a collar of oedematous mucosa 
Xm C^'j ben tbe stone escapes into tbe bladder cavity its 
presence there will be obvious cystoscopically {Plate XIII D), together 
with the bruised, prolapsed, and possibly lacerated ureteric orifice 
The meatus soon commences its return to the normal, and in the 
course of a week or two all signs of damage have usually vanished 
In a few instances irregularity and scarring, together with either 
dilatation or contraction of the ostium, remain. The likelihood of 
peimanent damage to the meatus is slight but is increased by the 
passage of multiple calculi Occasionally ■when a stone occupying 
the intramural ureter ulcerates into the bladder a permanent false 
orifice may be left 

2. The EfiBux.-Alterations in the normal characters and frequency 
of the efflux are various, according as the stone is impacted high or 
low or obliterates the lumen completely or only partially, but the wide 
variations in periodicity and volume which healthy organs present 
complicate the recognition of any deviation from the normal When 

PLATE XIII 

A, stone descending ureter Hacmorrhngo subjacent to orifice B, Ureteric 
stone, ccchymoses around ureteric bar Oiifioe small and slightly cedematous, 
trigone prominent C, Stone presenting at orifice A rampart of cedematous 
mucosa surrounds the orifice, which is slightly eveited D, The same stone seen in 
the bladder after extrusion £, End of broken catheter in the bladder Slight 
phosphatic deposit Cystitis F, Tip of hat pm perforating apex of bladder 
Slight cystitis 


swollen, the lips of the meatus are incapable of their usual range of 
contractility, and appear torpid and immobile 

The frequency of the ejaculation may be mereased or decrease 
Increase is noticed when the stone is recently impacted and irritation 
IS marked After the obstruction has been piesent for a time, an 
especially when dilatation of the kidney, with or without infection, 
IS m progress, the movement becomes feeble When the stone is iigi 
up the ureter the efflux is vigorous and copious, but 
descended to the lowest segment the output is lessened and en ee c 
The quantity of fluid may be gi eater or less than tie 
When the duct is completely occluded no fluid can escape an me^ jc 
muscular contractions may be witnessed An absent e u\ is 
more striking if mdigo-carmme is issuing from the opposi e ^ 
Old-established stones as a rule obstruct the uretci on j po ’ 
and in the oldest examples channels may be seen on tie s o 
which the urine has trickled which undoubtedly saves 
from the full effects of back-pressuic A kidney 

channels on a stone is seen in Fig 210, page 348, b amounts 

had suffered severely When the block is incomplete < ) 
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STONES DESCENDING THE URETER FOREIGN BODIES IN THE BLADDER 
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of urine nm be einittetl proportionate to tlic extent of the obstruction 
and tint of thcrcnnl dntnage It mn\ be below the normal but when 
there is chronic aseptic ncjihritis from back pressure combined with a 
fairh pernuable ureter, it mu equal or esen exceed the nornid 
lullcrton made n stud\ of diuresis in cases of urctenc calculus and 
stated on the basis of some hundreds of obsenatioiis that there is i 
definite reflex pohurn on the nffcctcd side which passes off when 
the stone is got nd of The jets follow one another in more rapid 
succession tlian on the opposite side nnd the qmntits m each jet is 
larger m imoiint Ihe specific grasits of the urine is estimated b\ 
glass beads, nnd is found to be proport lonateh reduced Thus it nia\ 
be 1005 or less on the affected side as agiuist 1013 to 1030 on the 
healths sid( fullcrton placed much reliance on these phenomena m 
diagnosis With obstructions sshicli are incomjilctc it will almost 
insarnbls be found tint the output of indigo cirnimc is dcliscd and 
its intcnsits IS diniiiuslicd 

The ejjlux mas lie clear and norma] or mas be blood stained from 
the trauma to and cedema of the ureter When infection occurs jnis 
in s arsing qu intits mas be obsersed It mas be small in amount 
and searccls esideiit or mas be cojnous (see page 3G7) The ssorni like 
stream shossn in Plate \/T B page 108 came from a calculous 
psoncphrosis Stone bearing ureters arc no exception to the rule 
that obstructed channels irc spcciall\ susceptible to infection If 
infection persists after the stone has gone it interferes ssith the 
expected rccoscrs from dilatation of tlio proxmnl ureter and the pels is 

III URETERIC CATHETERIZATION 

Sounding the Ureter for Stone — When s catheter or bougie is 
passed along a ureter containing a calculus it mas be arrested {see 
i"ig 20C page 342) sshen its intrasesical portion ssill be seen to curl 
np {see Fig 200 page 330) Efforts to induce it to pass niaj or maj 
not be successful In mans instances howeser the instrument 
negotiates the stone ssithout the slightest hitch noticeable to the 
surgeon and its subsequent progress along the c mil is jiist as smooth 
or^f^ 1 as it svas prior to encountering it The tcniporirs 

the'" ] and a grating sensation is it rubs against 

e calculus ma% howeser be regarded as of tlngnostic signifitancc 
wl^ much \alue to these signs E\cn 

ible" ^'^theter is licld up it docs not follow tint a stone is respons 
^ n** the stoppage of instruments is not peculiar to stone bearing 
^ pnge 3i0) This is cspetnllv true of the pelvic ureter 

rare higher up it is more significant Further it is quite 

Calhe^ sensation of friction between the stone nnd the 
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Auscultation of the Ureter.— This is of historical inteiest, as 
Newman employed a metallic sound which was connected to an ear- 
piece worn by the operator It was supposed to carry to his ear the 
sound produced by the impact of its metal tip on the calculus Councill 
(1945) still uses “ a hypersensitive electrical instrument which by 
variations in sound amplitude registers the presence of a stone in the 
ureter on contact ” 

Wax-tipped Catheters. — Howard Kelly introduced his wax-tipped 
instruments m 1895, before the introduction of X rays, and his method 
has to some extent survived the competition of the latter It 
depends upon the fact that when the wax encounteis the lough 
exterior of the calculus its surface is scratched. The coat is com- 
posed of ‘‘ dental wax and olive oil mixed together and melted in the 
proportions of two parts wax and one part oil . , This is poured 
into an open bottle holding an ounce, or into a test-tube, wliere it 
quickly solidifies The waxing of the catheter is earned out first 
melting the wax m the bottle and then di2:)ping the point of the catheter 
into it, taking care not to occlude its eye The wax should be dis- 
tributed in an even smooth coat It hardens on the catheter 
immediately ’’ The wax can be applied to the catheter at various 
places according to choice, the tip being selected in the olivary 
instruments, or a spot immediately behind one or moie of the eyes 
It has been suggested by Sampson that the whole of the catheter 
should be waxed so that the position of the stone may be judged by 
the extent of the scratching In searching for scratches the eye 
should be assisted by a hand lens 

At first the method could be used only in the female and with 
the Kelly open-air cystoscope, as the wax receives a flat facet fiom 
contact with the lever or other metal parts if emplo}^ed ivith tlie 
indirect cystoscope Hinman and Kej^es, jun , have paid much atten- 
tion to this means of diagnosis and have devised ways of using it in 
the male and with the prismatic cystoscope Several methods have 
been employed The wax-bearing catheter may be introduced into t ic 
bladder first, and then threaded backwards into the cystoscope t is 
possible then, with care, to manoeuvre the waxed end into the urc er 
without contact occurring with metal surfaces Another way is o 
introduce two catheters into the bladder, their tips covered bj a sing c 
soluble capsule One of the catheters is wax-tipped, the ot ler no 
They are threaded backwards into a double cathetcrizing cys oscope, 
and when the latter is introduced into the bladder the capsu e is 
away by the second catheter and left to dissolve m the lesica 
The wax-covered instrument is now fed into the ureter ^ 

Keyes has shown that these complications are unnecessaij , 
the flat facet produced by the metal is easil}" distinguisie ro 
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scratches of stone The catheter is threaded backwards into the 
csstoscope and the ^^av tip is gentU placed in the barrel ^^hen 
the cjstoscope has been introduced into the bladder the catheter is 
projected bevond the end of the le\cr before the latter is eleiated so 
as to a\oid bruising Before it is introduced into the ureteric orifice 
the surgeon e\amines the ua\ surface as it het. m front of the c\sto 
scopic fenestra using the inaguiricatiou of the lens lu place of the 
above mentioned hand lens He makes a mental note of the surlace 
peculiarities on the bulb rotating the catheter on its long axis in order 
to bring all sections into vicu The catheter is minoeuvrcd into the 
ureter bv manipulation of the cvstoscopc itself tlie cithcter remaining 
immobile in the sheath until engaged m the orifice It is non p isscd 
up the ureter and withdrawn It is igain inspected under c\sto 
scopic enlargement for scratches or other irregularities It is uitli 
drawn from the bladder /ol/o ting the cvstoscopc so as to avoid contact 
between the two and is now examined with the hand lens 

Bv this metliod a positive diagnosis can be arrived at m some 
cases where the X ravs have failed to show an existing stone Stones 
mav however be missed b\ this mcthocl also as shown bv Cenghtv 
and Ilmnian and also bv Keves Tlie former nevertheless consider 
that this IS the most accurate method of detecting ureteral calculi 

Shadow casting Bougies and Catheters — These ire the most 
V aluablc accessory means of diagnosis \t our command hen intro 
duced along the ureter and exposed to the ravs tliev show the exact 
situation of that tube and whetliei or not the suspected shadow 
coincides (figs 202-204) This gives important evidence of the 
relationship of the two structures If further testirnonv is desired 
stereoscopic plates mav be taken or as suggested bv Kretschmer two 
exposures from shghtlv different positions ma\ be given in order if 
possible to divorce the two shadows {Fig 2()d) Oceasionallv none 
of these manoeuvres is successful m suspicious cases and Bnnsforcl 
lewis lus recommended the passage of a rigid instrument as for 
instance his clilitor shaft which straightens out the ureter making 
It take a cUfTerent course that separates it from phlcbohth and other 
shulows The stiletted catheter mav sometimes serve the same 
purpose If the instrument is obstructed bv the c ilculus the shadow 
of the Utter wiU be seen to cap that of the former {hg 20G) 

If prior to the passage of the catheter a pUte be exposed whilst 
the patient is on the cvstoscopic table md a second be taken 
immcdntelv after catheterization the patient not having moved 
the stones position on the two negatives can be compared Pozzi 
and Proust have shown tint a second photograph will indicate that 
the instrument has dnv cn the stone up the ureter to a greater or less 
extent 



•D 1 r stones 111 meter Fig 203 — Opaque bougie in ureter 

Kelation of shadow to meter made e\ident Portion of the stone has been chipped off 

by opaque bougie t)y bougie and lies } in abo\ e the mam 

stone 



Fig 204:- — Calcified deposits in a Fig 205 — Two exposures on a ^nglo 

seminal vesicle plate vith different tube positions Kela 

tionship of shadow of the stone and ic 
catheter is constant 



Fig 200 — An obstiucted catheter capped hi a stone 
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IV UROGRAPHY 

A'.cending Urograpb) —A slndow c-isttiig ureteric c ithcter is 
nowacH^s im irnbh preferred to i bougie so tint adsantage c m 
be taken of its presence to fill the kidne\ pcUis s\ith sodium iodide 
On radiographs it ssill show the extent of dvlat ition of the kidncs 
pels IS and ureter [htgs 207 -W 210) l\cn sshen the t ithcter 
tannot be passed besond the stone the Ihud Mill genernlls grisitatc 
into the renal pels is cspccnlls if the buttocks are rused It mis 



Fij ■’0 — Almond shaped Rtemo just Vlow the 'hriin of the trui pplvis Note 
the hjdronephros s and thfc hvdro ureter and the hold up of tb oontrsst fluid by 
the stone 

also outline the contour of a stricture of thp ureter In this naj 
the degree of dilatation of the rend peUis and ureter can be ascer 
tamed The onset of dilatation is important and should not be 
allossed to adsance far ssitbout operatise interference R II O B 
Robinson considers that retrograde p\elograph> should be used 
onls if a catheter can be passed alongside the stone and up to the 
renal pels is The contrast medium should be ssithdraisn after the 
picture has been taken and the pelvis u ashed out ssitb saline The 
present sinter removes the solution when possible but is not greatlv 
disturbfd if he cannot do so 
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Sometimes, when a stone shadow has not been seen on the first 
X-raj'- plate, the ureteiogram will show an area of decreased density 
within the shadow of the filled ureter, indicating the presence of a 
stone transparent to the X raj^s The proximal ureter may be dilated 
Both these conditions are illustrated in Fig 208 Such stones are 
usually composed of pure uric acid, though occasionally they aie of 
cystin Both these tyjies are smooth and therefore pass out more 




Ftg 208 — Case of persistent right sided renal pain ^„xi,j*nr icfused 

Carmine test shoved delayed excretion on the right side r-nthetcr hclov 

to pass beyond sacio iliac joint Note the wide excursion o ndhesions (cf 

and its immobility at the catheter tip, ^^hlch suggests peri ure defect 

mobility seen in many urograms, eg F^gs 263, of the 

just above catheter tip due to stone of poor radiological aensiry 
channels above this point 


of 

readily than the common spiculate oxalate stone 
tianspaient stones in the renal pelvis are not veiy 

The ureter is a very mobile tube capable of a lange o pj,ggj,ure 
of Ij or perhaps 2 in on each side of its customary posi ion 
on a ureteric catheter often displaces the ureter vi 
peritoneal connective tissues, with the result that external]} 

the spine internally, or well outside the psoas s la o 
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*1\k Unt ^Hn urctcrU tuUicMons art present at the position 

of a stoiu can soniLlnncs l)C tnuU wlun a c alia ter tip nucts a stoiu 
and tlu ureter proNCs to he uuMcUhn*, at that site nltliou;,h htlow 
tint point \t Ins shown its eustomarx mohiUtx (n< / 

Accciiiiinlian iif the Slone Sliaihos — Whin a faint itah t< rniin itt 
ruhopraphit shitlow is sttn iii tlu liiu of tla untcr it lan hi a< until 
ntwl l>\ the inlroilni timi arouml it of soiiium uulutc soluliou w lui h 
adhiris to and inipre^natis its siirfme and so aumtu itis its shadow 
Ikfore exposing thi phvtis tlu iMiss of solution luiist of loiirsc 
lie ivllowvil to drun awa\ \\i owi tlu iiutUiul to Kimiuul and 
it IS \ dimhlc III silutid I ISIS In smli i ls(^ it appi irs prohihle 
tint the stone is ciiMlopid in a nunihrini wliuh ahsorhs and retains 
some of tlu op ujvu solution 

I xcrctiiiii VJm^rnphj (\<t t hn]iler \.\\ 11) laii )di\N an uuportant 
role in the di i^nosis of iirctcni < all uli and is isjuiialh \ahiihli whin 
it In iiupovNihU to ohtam in usiiiulmu urttiro^raiu Mwa\s p\t.u 
a sulfiiiinex of c\<rilor\ powtr on tin ji irt of tin kiilnix disitiidm^ 
uro^rij>li\ will c\hihit — 

I llu louKukiut of tlu untiru sh ulow with that of tlu stoiu 
The sh ulow of till untcr is ]L,inirall\ siinuiintK stron„ to loiiMiut 
cspcciilU when thin is — 

J \ hold ii\> of the coiitrist solution ahoii the stoiu If this 
ft itnre is well de\ eloped the sh ulow 
of the re i^ent he conies nilur and 
ruher is time inssts and more of 
the (he is stentid (ef I n> 

A B j)i"c olU) 

i The decree of dil it itum pros 
nil il to the e deiiliis 

4 III showiiif, the line of the 
ureter iiul the ahsenee of inorhid 
clnutjc in tint tnlic exerction iiro 
j^raiihx will rnlt out evtruniiril 
shadows tint were rcparilcd ns jiossihle 
stones 

All these points are well shown 
111 / tg 200 

TREATMENT 

A ureteral eilcnlus nn\ he trcitcd cNjieet intU In open operation 
or In cxstoscopic nnnipuHtion Mans stones it left to themsehes 
will descend the ureter witiiout assistance (dilTerent writers estimate 
them between oO and Oo per cent) and though this js a pnnful 
process some time should be allowed to elapse before active measures 
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Fzg 212 — A, T\\ enty-t\\ o stones, each about the size of a large pea, packing the 
distal half of right ureter The renal outline is clearly seen (aI^o\^s) It is enlarged 
and immediately above it three stones he in w hat is e\ idently the bottom of a thin- 
V ailed sac Right kidney not functioning , left kidney excreting satisfactorily 
Cystoscopic incision of ureteric lip Patient u oke at 3 15 a m to pass water but 
^\as unable to do so , at 5 a m passed 18 stones and it reminded him of machine 
gun firing At 6 15am he passed a further 6 stones and vas then able to pass 
watei ” Six veeks later all the stones had passed except four, one being in 
the kidney and three in the ureter Two days Jatei all four stones were m the 
kidney (B), illustrating capacity for retrograde movement in dilated passages 
Eventually all stones were passed 


After this, some form of removal must be advised to save the kidney 


from the results of back-piessure and possible infection 

,, ,, ,, ,, .. ,, 5 The Position of the Stone. 



ABC D 

Ftg 213 — Uieteric calculus A, Recent 
impaction , B, Older impaction, with some 
local thinning and bulging of the wall of the 
ureter , C, Old impaction — stiicture below 
the stone, pen ureteritis and adhesion , D, 
Old impaction — additional stricture above 
the calculus In all cases there is dilatation 
of the proximal ureter 


he higher the stone lies in 
ureter, the more accessible 
; to open operative treatment, 
lalculus at the ureteropelvic 
:tion should be submitted to 
[otomy, as it is, for all intents 
purposes, a renal stone 
e on many occasions removed 
1 a stone or one just belov 
point without mobilizing 
kidney, which much reduces 
seventy of the opeiation 
a stone lymg at or anj v icre 
.^e the pelvic brim is easilj 
oved by operation and, m m) 



STOM IN TIM llUTin 

opinion should unless cjuitc small ho dealt uitli ])romptl\ before it 
passes o\ cr the bnm for e\ cr\ further ad\ ance renders it more in u ( cs 
siblc to open mtthods and at the same time pots it m that section of the 
ureter uhcre permanent imp u turn is most frcqiicnth obscr\ed lo 
eo-w a calculus Us truisscsical mauipulatioii down into that problem 
atical 7 onc the ju\ta\esical ureter seems to ht tnkm|, an undcsirahlc 
risk e\cn though of course practicalis all sueli stones arc csenlualls 
either passed orrccoscred h\ some surgical means If a stout when 
first seen has nlrcnds reached this part of the ureter it is ui the position 
where on the one hand, ojicn operation is most didieuU and on the 
other csstoseopic rcniosal is most sintahlt anti cITictise and the latter 
should therefore he giscn a trial in the first place ludd sn\s that 
csstoscopu tcehmquc is here so slice cssful that in the inajonts of 
eases of stones in the lower third of tiic ureter it must he considered 
the treatment of choice 

C 7 he < oublion of flir Aiclney — In old ami aeUaiued eases the 
ktdncs will often he reduced to a pNoncphrotic sac as c\idcmed b\ 
peiiria focr a swclluifi in the lorn tlie j,encral urnlo^fical m\ estiva 
tion etc and on this or other nee omit will roejmrc rcmoeal when 
the two conditions will uiidoiihtcdU he best treated sumdtnneousl_> 
hs open operition 

7 7 he lolcrancc of the Patictit to Cystoscoptc Mnmjmlatton — 
Though it IS possible in some t ises to obtain a snceessful result with 
a single csstoseopx scecral ma\ he ncecssars and some jinticnts arc 
unsiiitcel tempcramcntalK to tolerate such mterfercncc 

TECHMQUF OF VMtlOUS PROCmunFS 

The following csstoseopic methods of treating ureteric cnienh 
are asadablc 

1 Dilatation b\ ureteric c itlictcnz ition 

2 Injection of drugs through t)ie catheter 

3 Ureteric nicatotoms 

4 Dilatation b\ meins ol special instruments 

5 Rcmoial b\ traction 

1 Dilatation by Ureteric Catheterization — As before st itcd the 
passage of a single bougie or catheter for diagnosis is often enough to 
dislodge a small or recentU impacted stone and to ruisc its pissage 
withm a few hours or da\s Catheters ma> howeser be left in the 
ureter mdefinitel) Bugbcc b\ catheterization alone claimed success 
m 426 patients out of a total of 447 and Crowell b\ this method 
combined with the injection of antispasmodics and analgesics through 
U\e catheter mtluced the descent m ill but 7 of 1 40 consecutive eases 
Failure to make the catheter pass the stone is rare if the ureter 
IS first anaesthetized with one of the derivatives of cociine which 
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eliminates spasm and pain The catheter is left in situ for twent 3 '- 
four or forty-eight hours, the urine passing through its lumen 
Generally tweh'e hours will suffice for the expulsion of the stone, 
which, however, may then cause considerable colic If the catheters 
remain in position for forty-eight hours or more, the descent is 
painless, or practically so The piesent tendency is to shoiten the 
duration of catheterization to about five hours and to increase the 
period between treatments A catheter left in situ for some time 
may cause bleeding. Clots then block the lumen and there is uieteric 
obstiuction and colic The catheter should be immediately removed 
for it is not feasible to s 3 Tinge awa 3 ' the clots without further distending 
the peh'is and thus making matters worse 

Ihhen the surgeon fails to get past the calculus, the catheter is 
allowed to remain iiitli its tip m contact therewith After a day 
or so the obstacle can then usualty be negotiated. Once beyond the 
calculus, an ascendancy has been gained over it nhich ivill piobably 
end m its natural expulsion The stone is also sometimes, though 
less frequentty, discharged, when the catheter has failed to get jiast 
it Whilst the catheter is in position the separated urine can be 
collected and examined and the kidne 3 ''s function be estimated 
If a small catheter has been emplo 3 red to pass the stiicture, it 
ma}'^ be replaced periodicalty b 3 ^ larger ones until a No 11 Charriere 
IS passed, the Jol 3 ^ or Buerger instrument being necessar 3 ' to accommo- 
date this size The ureter is a thin-walled tube and vei}'^ distensible , 
it is more easil}’- dilated than the urethra Cron ell increases his dilata- 
tion until two No 11 catheters and one No 6 have simultaneously 
been inserted into the canal The No 6 is introduced through a No 15 
child’s cathetenzing c 3 'stoscope m the male because the urethra mil 
not admit two No 11 catheters and a single cathetenzing instiumcnt 
In the female, however, three or even more No ll’s can be used The 
ureter can thus be greatly dilated The process is painless and after 
the first dilatation the patient often states that his disconifoit has 
vanished A ureter thus widened will generalh' lelax its grasp on 
the calculus espcciallv if various supplementar}’’ remedies {sec bclou) 
are employed to assist it The physical difficulties of introduction 
are however, not alwa 3 ^s easily overcome, and the fiictioii of the 
catheters against each other may be considerable It is often impossible 
to pass the third or even the second instrument more than a mw 
centimetres up the ureter Sometimes the stone has been iiushed 
back into the renal pelvis by the eatheteis. but it quickly re-engages 
in the dilated channel on their lemoval and is generally evacuated 
The unusual combination of a ureteric stone and an ectopic blade er 
provided me mth a unique opportunity for cistoscopic dilatation 

{Ftg 2U) 
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2 Injection of Drills throagli the Catheter — Tins nietliod his 
been much emi)lo\e(l nnd is often ^e^^ effettue Tlie \aiuc of cocaine 
den\ -lines to oiercome sp-ism in the neighbourhood of the stone 
nhen p-issing the c-itheter bis Tlrcndi been refeired to After Iming 
surmounted this obst-iclf drugs -ire 
still useful and fall into three 
categories — 

1 Those emploi cd in qu intiti 
to irng ite the renal peh is ind help 
to mobilize the stone mecbanicilh 
Tliei gcncrall\ contiin some anti 
septic as boric acid (sat sol ) or 
flaiine (1-1000 in aqueous solution) 

Ov\c^alude of mercurv (1-1000) lud 
nicrcurocliroine (1 per cent m norm il 
saline) hai c also been recommended 
but thf isriter has on more than one 
oecision seen seiere albuminuria 
result from their use 

2 Those basing i lubricating 
action of which paroleiue (pure 
liquid parafTin) olne oil and gb 
eerm irc tin most used 

J Drugs haling an intispas 
modic and anodl ne iction 1* ip ii 
enne sulphate (4 per cent) had a 
\ogue at first but noiocam (4 per cuit) or procain (noiocain Metz) (5 
per cent) are now held to be the most scniccablc The\ control pain, 
and oscreome spasm whuli is important m encouraging the extrusion 
of the cilculus 

I find that a calculus rareh moics so long as the catheter is in 
situ lUfore withdrawal the ureter should be re ana>sthcti/cd ind the 
ptbis distended with fluid in order to propel the stone along the canal 
If sterile oh\ e oil or parolcmc is used for this purjiose its lubricating 
qualities will be saluablo whilst its Mstositx will mechamcalK aid 
the progress of tlie c ilculus 

It IS found m pricticc th it there is difricultc in mamtammg perfect 
asepsis of the external end of i ureteric catheter which his been m 
situ for long Sliould im doubt exist as to its stcnhti iiitri ureteric 
mcdiiation must not he risked I rcgird this as a jiruiciple the 
importance of whith c in scarccK be merstated but to whuli siiflieieiit 
attention is lUit pud 



Fxj _14 — Stone III the nr ter of u 
pitientx ith eetojia xcgicx Character 
utic deformitj oi tl i loin p Uis Dili 
tatioii of th ureter faciUtated b\ thu 
c\po (I position of th jnratua 
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liberate a stone in the lowest section of the canal or as a preliminar\- 
to instrumentation of the more distant ureter. Tins is the narrowest 
portion of the whole tube, being about m. broad as contrasted ^Mth 
the central portion, which is about i in. and the renal outlet which 
has a diameter of i in. (Sinclair I^Tiite). Jeanbrau in 204 cases found 
51 per cent of stones in the pehnc ureter. i\hilst Bugbee found 86 
out of lOT ureteral calculi in the lowest twelve centimetres and 65 
in the lowest six centimetres He states that few pass through the 
lowest tliree centimetres of the ureter without beconnng impacted 
at least temporarily. Braasch and !Moore have shown that stones 
arrested in the ureter do not he munediately above the narrow section, 
but a short distance away. A fact which is not always realized is 
the relative ngidiH of the bladder Avail surrounding the intramural 
ureter, which contrasts stronwlA' Avith the eas\* dilatabilitA' of the rest of 
the channel, and. additional to the narrowness of the tube, is a factor 
m arresting calcuh. Tins unyielding section appears first of all to 
forbid the entrance of the stone and subsequently to gnp it tenaciously. 

The scissors, sunilar in construction to Buerger’s forceps {Fig 138. 
page 232), are passed through one of the more capacious cystoscopes — 
Swift Joly or Buerger. One blade is introduced into the ostium and 
the upper wall of the latter is slit up to an extent which appears through 
the cystoscope to be about one inch m length. It may be difficult 
to insert the blade if the stone is very close to the orifice In practice 
these scissors prove to be fragile and the first or second incision is 
likely to be inadequate, Hjemorrhage then clouds the field and 
hinders further progress It is occasionally very severe and distension 
of the bladder with clots is not unknown 

Diathermy, or better, endothermy {Fig 215) of the anterior vail 
of the intravesical ureter is easy, and the extent of the incision is 
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under more icciirTte control tlnn is the cise ^\hen cold cutting instni 
inents arc emp1o\ed As hTmorringe is absent the operation cm be 
pcrfornicd dehherateU hen the stone actualh presents at the 
opening {Plate \III C page 33S, and Fig 21G) or vhen it is lodged 
immcdi xteh abose as e\idcnced b\ an osal swelling on the course of 
the ureter the electrode mas he cmplosed dircttK oser it ttlien 
it is an inch or so higher and the 
incision IS a prcliminars to subsc 
quent instrumentation a bougie 
should first be passed into tlic 
ureter in order to make a rigid 
salient agiinst which the electrode 
can be applied and to guard the 
lower wall of the canal from injury 
If diathermy is used a w cck or more 
is required for tlic separ ition of sloughs so that the stone is not so immed 
lately liberated as when the cutting current or scissors arc cmploied 
For this reason when de ding w itli urgent cases especiallj with cah iilous 
anun i diathermy is inferior to the cutting current or scissors 



Fij _1C — Sites fjr npp cilion of 
electro 1 hen ti stone impicted at the 
mentn i<j b uir released I v diathermj 
a IS the usual anil more important position 



Ogier ird has dcyised a ureteral meatotome (Fjg 217) m which 
an electrical knife slnped something like a rliinoccros s Iiorn is con 
celled The instrument is introduced into the ureter to the requisite 
dist-'iire and the blade is mule to transfi\ the ureteric cusp The 
endothermy cunent is now turned on and the meatotome is withdrawn 
IcxMiig the cusp diMded and coagulated 

It hxs been said that incision of tiie ureteric meatus is likely to 
lead to permanent regurgitation up the ureter with resulting hydro 
ureter and hick pressure on the kidney The present writer" has cut 
nimy ureteric lips without observing this sequel The question was 
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investigated experimentally in dogs by Diaper and Braascli They 
cut one ureterovesical valve, lea^^ng the othei intact At the end of *a 
peiiod vaiying from 5 to 23 weeks they found a hydio-metei on tlie 
opeiated side m one case only, and concluded that the opeiation of 
meatotoniy is without danger m the human Gi ubei has lepeated 
these experiments He found that after/?/// excision of the uieteiic 
flap reguigitation into the ureter was invaiiable and that nianonietric 
piessures m the meter approximated to those in the bladdei Dilata- 
tion of the meter followed If. howevei one-thud to one-quaiter of 
the ureteiic valve lemains this “ does not neeessaiily incapacitate 
the valve to low oi even normal intiavesical piessmes. With the aid 
of the intiamural ureter, the oblique passage of the metei through 
the thick bladdei wall in human beings, the uieteiovesical valve le- 
niaming after meatotomy uould piobably maintain its competency 



218 — Bueigers dilating olncs 


No one seems to have reported the development of a hvdio-iucter or 
a hydionephiosis following meatotomy foi the leinoi'al of stones in 
the'uietei Giubei suggests that the disagieement between his own 
lesults and those of Diaper and Biaasch aie accounted for by the 
latter aiithois not having completely divided the uieteiic valve 
4. Ddatation by Means of Special Instiuments.— Histoiicallv tins 
the fiist group, for Simon, of Heidelbeig m 1865 sugpstcd nreteiic 
dilatation, and Nitze (1907) invented a meteiic cnthetei 
tip a membianoiis balloon capable of an distension tlnongi nf 

of the cathctei He really designed tins insti ument n itli *1" 
ocoludin.- a uietcr so that lie could collect the unmiced m me fioni 
the 0 |>po°s.te kidney Jalir almost mnned.atelv se.ml on 

dilate the raetcl in a case of calculous amnia and dihtitioii 

Bueige. has introduced graduated metal ohies f ^ ” 

ot the meter (Fi. 218). They vaiv fiom 8 F to 20 I m sire, am 
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ire used >Mth the operating cNstoscope Thej screw on to the end 
ofaJso OF silk ureteral catheter which serves as insuhtion lor T wire 
cable the proximal end of which carries a coupling for connection 
to the diatherm\ machine The largest olise is flattened to permit 
its exit through the fenestra of the c\ stoscope The bipolar diatherin) 
cunent in small doses has the effect of rclaMiig smooth muscle, and 
therefore dilates such a tube as the ureter A small oh\t is first 
cmplovcd It IS passed up the ureter until held up when 300 to 400 
milliamperes arc brought into action gentle pressure being maintained 
agiinst the obstacle ^^hell this Melds, the process is repeated 
with successive sizes of olives In manj cases the stone is cxptlled 
in a few davs The procedure is not without danger and the 
utmost cire must be exercised in the use of diitherms as too strong 
i current will gi'e i ureteral burn which maj lead to perforation or a 
stricture 



Bransford Lewis has made a neat little dilator (7 ig 210) snmlar 
in principle to the straight Kollmann s urethral dil itor and manipu 
lated from the exterior bv i cable It is speciallv useful in the intra 

mural ureter but is also cmplov ed at greater heights ~4 or 5 in 

whilst Crowell has used it up to the renal pelvis Ihe writer would 
licsitite to emplov it c\ccpt in the last inch and a half of the duct 
Bv it dilatation can be effected up to 24 Chamerc It is a verv 
scrv iccablc instrument 

lammina tents oval in shape 1 m long and No l() F m size 
ind having a central bore for the passage of urine from the kidiicv 
have Ikui emplov cd bv Cannv Bvall m the lowest inch of the ureter 
md have been left in situ bv him for twentv four hours 

Dourniashkm believes that dilatation of the ureter at ind below 
the stneturi is the pTOcctbiTC of choice lie is opposed to the use of 
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traction {see latei ), but employs greater degrees of dilatation than most 
workers which he does not hesitate to make use of right to the 
pelvi-ureteric junction. In the upper 20 cm of the ureter, and even for 
stones in the renal pelvis, dilatation is achieved by means of a lubber 
balloon (1926) attached to a ureteric cathetei, vhich will, if necessary, 
give dilatation up to 24 F , but m the lower 5 oi 6 cm of the ureter 
“ and especially in its intramural portion, because considerable force 
IS required to stretch the latter’s strong muscular wall ”, it is earned 
out by tunnelled metallic dilatois {Fig 220) These dilate to a maxi- 
mum of 20 F The dilatation must include the section of the ureter 
in which the stone is lodged and for this reason the stone is, if possible, 
pushed into the dilated portion above If it is not possible to dis- 
lodge the stone the dilatation must be confined to the area below the 



calculus — the instrument being “ crowded ” to the stone as much as 
possible— which in practice frequently proves to be effective Dour- 
mashkm says that “ the entire dilatation maj" be earned out in one 
sitting, beginning with No 12 F bougie and ending with No 20 F 
5. Instruments designed to put Traction on the Stone. The use 
of catheters to dilate the ureter has already been desciibed Alyea 
(1938) and others have recommended that multiple cathetei s (2 
or two catheters and as many bougies as possible be introduced le 
instruments are rotated on their long axes, individuallj" anc co ec 
tively, either immediately or within an hour or two The intra-ureteric 
loojis thus formed ma}'^ enmesh the stone, and it can then le pu e 

^ McKay (1930) devised a whalebone bougie— subsequently modi- 
fied by Moore (1937)— to which silk threads arc attached 11ns i 
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pissed bc\ond the cnloulus and i\hcn triction is nude on the threads 
the bougie is boued and the stone is caught amongst the threads 
Another instrument of sinnlnr idea is that of /eiss {1937) uho 
produced a loop on a catheter b\ fistening a silkworm gut suture to 
the catheter tip The suture entered the lumen of the cithetir a 
short distance below the tip and when traction was e\erted on the 
gut a loop was produced The catheter tip is introduced into the 
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ureter abo\c tlu stone and this segment being dilated it will accom 
niodate the catheter during the formation of the loop 

The Councill (1936) stone dislodgcr or basket {I ig 221) has a 
control wire like that used in the Bransford Lewis dilator {Fig 210) 
The AMre operates a wire mesh or basket as Inch aaIiui e\panded both 
dilates the ureter and enmeshes the stone rerguson Bohnnger and 
Johnson base designed similar instruments Terguson has said that 



intermittent traction under sedation ma\ be maintained for up to 
2 hours b> means of a rubber band attached to tin knee This 
adsice does not commend itself to the present AAnter 

The How ird extractor (1928) is a spiral or corkscrew AVire with an 
oIi\ar\ point {Fig 222) A screw like motion is imparted to it as 
It ascends the ureter and the stone gets caught in the corkscrew coils 
so that traction can be brought to bear on it If the stone remses to 
moAe a reaersal ol the screwing motion will liberate the instrument 


360 


CYSTOSCOPY 


Buerger's forceps are shown m Fig 138, page 232 Bj- them 
a stone can sometimes be extracted from the meteiic oiifice after 
incision, and then Yithdra^n from the bladder Hon ever, if left to 
itself the stone shortly falls free into the vesical cavity and is evacuated 
naturally 


IMost of these mstiuments suffer from an obvious objection The 
ureter at the site of the stone and piobablv above that point is dilated 
to the dimensions of the stone Below that point no dilatation has 
as yet occurred and in many cases theie vill be considerable discrepancy 
between the size of the ureter and that of the stone Couiicill recog- 
nizes this and writes. “ No stone should be extracted until the tract 
below the stone has been thoroughly dilated The size of the tract 
beloY the stone not the size of the stone is the index for extraction ’ 
It does not take much imagination to realize that injury to the ureter 
is not unlikely and that there is ahiays a chance that the instiunient 
will get broken or become impacted in the ureter, and. in fact a number 
of accidents during the forcible exti action of stones have been lepoited 
In some cases paxts of the instrument have broken off ox portions of 
stone baskets have perforated the walls of the uietei In otheis the 
mucosa of the ureter has been torn eithei by a spiculated stone ox 
by the insirument employed , ox the whole thickness of ureteiic vail 
has given way causing uxinarv extiavasation into the peri-uieteric 
tissues Nevertheless it must be lecoxded that manv senes of highly 


successful manipulations have been published bv the advocates of 
these methods But vhenevei using any of these mechanical dcMces 
in the ureter the opeiator must ask himself A^hethel he is satisfied 
that thev vill be safelv and easilv withdiawn 


Watching for the Stone. — After any kind of ureteial manipulation, 
unless the stone has actually come avay the patient must keep a 
look-out for it , otherv ise a small stone mav escape unnoticed This is 
more likely to happen with a woman than vith a man Each sex 
should use a xeceptacle which can be easilv examined For men tie 
best plan is to covei a conical specimen glass vith buttei muslin an 


to uiinate through that 


CALCULOUS ANURIA 

Albaiian in 1901 oiiginally suggested ureteric catheterization as 
a method of relief for calculous anuria but Cimmo in 1903 vas 

first to put it into pxactice successfully r f nf 

Diagnosis. — AYhen confronted vith a case of ainiiia it is ns 
all necessary to satisfy oneself that the anuria results from a uie ei 
stone, and then to deteimine the respective part plaACC * 
kidney The diagnosis and tieatment should be underta 'cn • 

for though several days may elapse during vhich the pa len 
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to suffer no incomenipnce from the absence of his unnarj secretion 
{period of tolerance) it has been shoM n b> Huek that the operatu e 
mortahta increiscs steadilj ivith each da\ that is lost 

The diagnosis is made b\ s\ mptomatolog\ bj X rajs and bj 
the c\stoscope In the commonest class of case iiherc one kidne\ is 
destrojed ba old standing calculous disease, a lengths histors of 
unilateral renal ache extending back o\cr a number of itcars can 
usually be elicited and in addition to this there is a recent histors of 
a sudden attack of pain on the opposite side This latter hones er 
is b\ no means constant is the recentU plugged ureter m ij be silent 
or the pam so slight as not to excite comment ap irt from direct 
mquir\ The X rajs and excretion urographs should be emplo^cd 
at the earliest possible moment and mil gcnerallj shosv extensive 
calculous destruftion of one kidncv and a shadow usualh small 
in the opposite pelvis or ureter vihilst meatoscopv mav reveil some 
of those changes alrcadv desinhed as characterizing the presence of 
a stone frcshlv imputed m the ureter — ccchvmoscs adenn Incnn 
turn etc ^^here one ureter is plugged bv a stone and the opposite 
kidncv IS congcmtallv absent the corresponding meatus mav also be 
missing (icc page 397) 

Object of the Catheterization- — The side to v\liich c ithetenzation 
must he applied is that one containing the ncwlv imjiactcd stone as 
shown b\ the recent pain bv radiographs and bv the cvstoscopic 
picture It IS hoped that the tip of the instrument will negotnte the 
stone and thus he able to dr im the renal pclv is If this is successful 
the anuria is iinmcdntclv relieved In some cases liowcvtr it is 
impossible to get bev ond the obstruction but ev en so the stone m i\ 
be displaced bv tlic catheter and relief mav thus be obtained or the 
injection of parolcmc mav mobilize it whilst nov ocain injected irouiul 
it iinv overcome the ureteric spvsm 

If the ureteric c ithetcr reaches the kidncv it mav t vp a distended 
cavitv but tputt frequentK it finds the pelvis emptv In tlu forimr 
CISC there is m immediate How of urine from the e ithetcr but in 
either case as soon as the obstruction is relieved the kidncv st irts to 
secrete urine and in a verv sliort tunc i jirofusc jiolvuni occurs It 
IS wise to aid this pohurn bv copious druights of water or bv intra 
venous s limes 

lining obt lined relief from tbc inuria it must be decuUd bow 
long the eitheter shill be left m the ureter llv leivmg it in situ for 
some lime we ginrel ig mist the dinger of m e irlv ncurreiut of the 
snpprissum in oi rum nee wliieh Ills betii fouml verv prone to tike 
plitc when the e ithetcr is removed Moreover if it rim nils m the 
ureter it will dil ite tint elimiul thus prepirm^ the w iv for the 
spontaneous evuuilion of the stoiu the rules dn iilv lud ilowii 
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Ulceiation is rare, except in tuberculous disease {see Chapter VII) 
Epithelial Pi ohfei ation — In long-standing chronic cases heaped-up 
masses of pale epithelium are occasionally seen on the margin of, and 
around, the orifice {Plate XIV c) In acute cases the red oedematous 
mucosa may encroach on the meatus, but this is rather a result of 
the associated cystitis than a ureteric change 

Miscellaneous Changes at the Ureteric Orifice. — 

Uieteiic Catheterization — For several days after this proceduie 
the meatus is slightly h}^pergemic and swollen Sometimes a few 
ecchymoses may also be seen It soon reverts to the normal con- 
dition, however, but should the catheter have been long in position 
the changes are more pronounced and subside more slowly 

Operation — After incision of the upper ureteral wall with scissors 
01 diathermy some permanent deformity invariably remains, theie 
often being some loss of tissue Generally a gutter-shaped orifice 
with irregular maigins results, the ureter debouching higher than 
usual When a meter has been resected and reimplanted in the 
bladder, it occupies an abnoimal situation It then appears as a 
pinkish, rigid orifice of small size and circular shape, and is surrounded 
by a paler area consisting of scar tissue 

Dilatation of the Orifice — This occuis in cases where there has 
been back-pressure fiom piostatic hypertrophy or stricture but in 
my experience it is often absent, and is geneially not very obvious 
through the cystoscope, even when the valve mechanism is clinically 
incompetent and allows leguigitation of urine up the meter After the 
removal of the sac of a ureterocele by open operation or by diatheimy 
the resulting orifice is patulous and the ureter and pelvis are dilated 
When a tuberculous ureter has healed following nephrectomy it may 
remain gaping and rigid 

Tumours — Growths arise fiequently on the edge of the ureter. 
If of any size they may cover the opening {Fig 109, page 189) Plate 
VII E, page 172 shows a papilloma which actually oiigmated in the 
ureter and mushroomed into the bladder cavity Though not veiy 
common, such an occurrence is well known The giowth may c 
primal y in the ureter itself or an implantation from a similar papi 
loma of the lenal pelvis {see also pages 192 and 469) 

II. CHANGES IN THE EFFLUX 

Alterations from the normal in the frequency and copiousness of 
the efflux are not very easy to estimate, and do not genera y 
much information, because the normal speed and character are icm 
selves so variable In the ordinary way a movement occurs 
m every ten or twenty seconds, but quite often one may 
orifice for several minutes without noting any sudh movement i o 
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it 'ih\a\s possible to be certain nhen a contraction does occur that 
there is an emission of unne for unless the sssirl is fairl\ Mgorous 
it does not become \isible The kidne\ appears to base periods of 
rest from o\cretion during nhich the ureter does not receive the 
reflex stimulus to contract If however it is stimulated bv a copious 
draught of water it vmH vihen healths start to throv\ out this extra 
fluid Within five or ten minutes The stimulus of urei or a d\c intro 
duced into the circulation has similarlv the power to awaken the 
activitv of the kidne\ 

Absence of Contraction —If under prolonged inspection or under 
such artificial stimulation as I have mentioned no contraction is 
observ ed some explanation must be sought The follovi mg possibilities 
must be considered — 

1 The kidncv mav be congemtallv absent or atrophic 

2 It mav have been completelv destroved bv disease 

3 The urine mav be retained m a hv dronephrosis or be dammed 
back bv a stone impicted m the ureter 

4 The urine mav be druned iwav bv a ureteric fistula Usuallv 
with i ureteric fistula as also with a stone in the ureter the pen 
staltic mov cment is propagated to thf bladder and is v isible there 
though gencrallv enfeebled and infrequent 

The absence of a satisfactorv efflux should be confirmed bv 
chromoev stoscopj 

Increased Contraction —Increase m the force and frequeuev of the 
coiitr iction m w be present — 

1 In the normal Kidnev during a period of special activitv such 
as occasionallv occurs to counterbalance the period of inactivitv abo\e 
described 

2 In compensatorv hvpertrophv of one kidnev when the other 
IS absent diseased or destroveel 

3 In polvuria from wliitever cause-forced diuresis high blood 
pressure interstitial nephritis glvcosuria etc 

4 hen the kidnev or ureter is irrit itcd bv the presence of a 
stone or from other irritating disease— the carh stage of tuberculosis 
of the kidnev for instance 

Haemorrhage — Bleeding from the kidnev mav be slight or copious 
its recognition at the ureteric meatus is valuable inform ition m the 
localization of disease 

Slight Ilamorrhane — llamorrlngc mav be so slight tint it ( nmot 
be detected cvstoscopieallv though oven wlicn iiuonsulcr ibli it is 
often apparent In doubtful ciscs ureteric c ithctcri/ itiou does not 
help mucli for traimntic hemorrhage rcsuUui^ from the pissui of 
the catheter ciniiot he thstinguishcd from that e uised hv rinal 
disease In these ohsnire cases the site of origin of the hinnturia 
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may be revealed by some other form of examination, of winch X rays, 
renal function tests, and pyelography are the most likely to assist 
Sometimes these cases are very difficult and disquieting When the 
diagnosis is obscure it is better to await further developments than 
to operate or even express an opinion on insufficient evidence 

Not mfrequentl}'^ the question arises whether a hasmorrhage is 
unilateral or bilateral In some such instances it may be possible to 
say that there is blood coming fiom one meatus whilst it is impossible 
to be sure that it is absent from the other This difficulty aiises only 
when the hiemorrhage is small in amount When copious and of the 
suigical type it is usually unilateral 

Copious Hcemoi ? hage — Copious haemorrhage from the upper tract 
IS generally easy to detect if still active, but it should never be 
assumed that it will continue, and its investigation should be under- 
taken piomptly (see Chapter XI) It may occui — 

1 In the foim of a bright-red efflux, the colour vaiying in 
intensity wnth the severit}^ of the bleeding Frequently, however, the 

PLATE XIV 

A, AVorm-like clot of blood paitially extruded from ureter B, La\alike 
stream ot pus from li^jht ureter (low mg slouJy rnto the retrotugonal recess C, 
Ureter rn chrome pyehtis Heaped -up masses of thickened epithelium me seen 
around the ureter and beloiv rt D, Copious efflux of indrgo carmine from left 
ureter Note the slight blue haze in the bladder medium abo\ e and to the left of 
the ureter E, Double ureter (left side) Tlie lower meter is on the outer aspect 
of the ureteric bar F, The same aftei catheteiization The modification in the 
position of the oiifiees is due to the drag of the catheters 


efflux has a somewhat biownish tinge, owing to changes produced by 
contact Muth the urine 

2 When the blood has been retained for a time m the renal pelvis, 
either through clotting in a normal pelvis, oi especially when due to 
haemorrhage into a hydronephiosis, it may come away in small 
shreddy clots of brownish-red coloui 

3 Clotting may take place m the ureter, producing the worm-hke 
coagula sometimes found in the urine Such a clot is occasionally 
seen m process of being extruded fiom the uietciic meatus {Plate 
XIV a) It is a deep purphsh-red comma-shaped or club-shaped body 
hanging from the orifice, but if its expulsion is delayed it becomes 
decoloiized and is then gieyish in colour and appears gianular aiic 
laminated in texture 

Pus.— Pus escaping from the ureteric meatus may be smaJ in 
quantity or plentiful It is less evident, quantity for quantity, tian 

blood, owing to the difference in coloui 

Small Amounts — When finely particulate, foi instance in co ? 
infection of the kidney, there is generafiy not sufflcient pus o 3e 
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ob^ lous through the c\ stoscope lion the origin of pus is being ln^ os 
tigitcd *1 circful senitiiu of the meatus should ne\ erthcless be made 
nnd uith the objceti\e close to the orifice a ln7\ cniu\ or ictinl pus 
flakes ma\ be obscr\cd Purulent debris is almost iinanabh present, 
in greater or less degree on the bladder uall m these cases and the 
csstoscopist should aluass be on his guard to a\oid mistaking the 
mosement of particles of debris disturbed hs the ureteric efllu\ for 
the actual emission of pus \Micn m doubt catheterization of the 
ureter -will collect infected urine from the kidnes and the presence 
of pus and organisms can be demonstrated pathologicalh 

Moderate — When it is more plentiful pus renders the 

urctenr efflux dcfnntcU turbid The minhh urine diffuses itself in 
the medium and tcmporariK renders it ha7\ Clarion Ins compared 
tlic efleet to tint of a snou storm The speed uith c\hich the 
medium clc irs again depends on the conslstcnc^ of the pus W hen 
fincK dn idcd it rem nns suspended for a time in the \ esical fluid 
larger flocculi more qincklx settle to the bladder base uhiKt inspis 
sated matter nc\er rises off the s esml floor but rolls along it lazih 
like a stream of las a 

Kidncss producing pus in small or moderate amounts arc often 
calinble organs placing a c arcing but gcncnllc considerable part 
in the excrctorc functions of the organism Thee are usinllc net 
suitable objects for surgical acticitc the more so as this tepe of 
infection is frequentlc bilateral Thee often produce a normal or 
cc cn more than norm il (jinntitc of urine though this mac be deficient 
m solids and the function of the orgin actu die reduced 

Copious Pits — When pus originates in a pconephrosis it consti 
tutes a large proportion of the ureteric effluent indeed there mac 
be little urine or none at all mixed ccith it The consistence of the 
efflux ccill care according to the proportions of tliese two fluids 
Often it IS grej grumous and almost jellc like at other times it is 
creame and semi solid and then contuns practieallc no urine Ecen 
from a pconephrosis it occasionallv issues ccith fair force into the 
c esical cacitc but on other occasions it trickles feeble oc er the margin 
of the meatus and rolls awac m a ccorm like stream to the bladder 
sump This appearance has been aptlc compared to that of paint 
expressed from a squeezer tube {Plate \iT B) 

In these adcanced cases the emission of the pus is not continuous 
Long intercals mac occur betcceen the dehcerc of two separate 
amounts into the bladder I hace watched the ureter mouth for as 
long as fifteen minutes m suspected cases to be rewarded ultiniatelc 
be seeing the creamc fluid emerge therefrom If the ccstoscopc is 
hurried m such circumstances the picture mac be missed Centle 
bimanual pressure oc er the affected kidne\ has often in me experience 

24 
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been verj^ effective in dislodging the purulent contents of the pehis 
and acceleiating their appeal ance in the bladder A kidney in this 
condition is valueless and piobably takes no part in the excietory 
work of the body 

URETERIC CATHETERIZATION IN DIAGNOSIS OF RENAL 

DISEASE 

The indications for uieteric catheteiization aie {1) In oidei io 
semch foi the pninmy seat of disease , (2) To test the function of 

the lemaining kidney (3) As a pieliminaiy to wogiaphy 

1. Search for the Primary Seat of Disease. — The search for the 
primary seat of disease in the upper uimar}^ tiact has in most cases 
been successful before the stage of meteiic catheterization anives, 
but if it has hitherto evaded discovei}’", it will fall to the lot of the 
ureteric catheter to trace it This it will do m tvo ways (a) 
showing a kidney with a damaged function , and {b) collecting 
urine containing pathological mateiial The examination under these 
circumstances must be a bilateial one and, if the disease is one-sided, 
the urine from the second kidnej’' will indicate the function of that 
gland 

2. Testing the Function of the Remaining Kidney. — ^Vlien the 
site of the disease has been settled eailiei in the investigation, probably 
all that remains is to decide the function of the lemaming kidney 
This may be done by urography, by chiomocystoscop)^ oi by uieteric 
catheteiization If the last mentioned is chosen, onl)^ one side need 
be catheteiized, the other kidne}^ being known to be diseased, tJiough 
some surgeons prefer bilateral catheteiization even m these ciicum- 
stanees 

Relative Advantages of Ureteric Catheterization and 
Chromocystoscopy — Ureteric catheteiization piesents ceitam dis- 
advantages and also ceitam advantages m lenal function testing as 
compared with chiomocj^stoscopy 

Disadvantages — It is admitted that in some instances cathe- 
terization of the meter has an inhibitory effect on lenal activitA. 
When this happens it may lead to an erioneous impiession of a 
kidney’s efficiency It is generally of shoit duration, but even so ma} 
outlast the stay of the catheter in the ureter Chiomoc} stoscop} 
evades this disadvantage 

The catheter may occasionally fail to collect the uime lom 
the kidney owing to its becoming blocked oi to the uiine escaping 
alongside the catheter This is moie likely to haiipen wit i 
catheteis than with laigei ones Blocking of the catheter is o cc^ 
by injecting through its lumen a diachm oi so of steiile va er a ei 
the instrument is in situ The addition of even this amoun o uic 
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to the rcnil secretions proper ma^ m'lke tu appreciable dilTcrence 
to function tests in mc^n of the small quintities usuallv collected 
Urine escaping alongside the catheter finds its na\ into the bladder 
Its rcco^c^^ from that \is<us either b^ simultaneous \esical latlic 
terization or b> normal micturition immediateh after the ureteral 
instruments ha\e been remo\ed im11 shou the qudntit\ of fluid thus 
lost but it uill not tell from uhich kidne\ it has come This, together 
AMth the undesirabiht\ of keeping citheters in the ureters for an^ 
length of time is the reason ulu man^ surgeons ha\e nou discarded 
the attempt to estimate separate renal excretion quantiiatiiily there 
being ob^ lousU i large and incalculable error from this cause 

M inN renal functional in\ estigations are performed on out 
patients I i\oul is far as possible catheterization of the ureters 
of those uho ha\e to tra^cl and 'i\ho ma\ thus be txposed to chill 
Chromoc\ stoscop^ is pocuharU suitable for this class of uork ouing 
to Its siinphcitj quickness and a\oidance of ureteric cathctcri?ation 
idi.auia^cs — Ihc signal id\antige of ureteric catheterization is 
that u\ addition to pro\idmg data for renal function estimations it 
supphts material for pathologic il iiucstigition uluch throws more 
light on the condition of the kidnes th m c an be obtained b% simpK 
obsersing its d>e excreting capacits It is therefore the more search 
ing test '\Micro howcier the surgeon is satisfied as to the freedom 
from serious disease of this second organ the e isc of application of the 
carmine test will lead to its selection 

PsTiioiocicvi Excsunvtiox or Siecimexs COIirCTID K\ 
UnETtRic C iTiiETERi? STios — The uriiic sent to the laborators is 
acconip lined bi a request for its chcmicil microscopic il and bactcri 
ological micstigation It is not proposed to enter fiilh into such 
reports which do not strictK come within the scope of c\stostop\ 
The reports must be c\liaiisti\c and when asaihble will be correlated 
h\ the surgeon with other ficts alreaiU in his possession lhc\ 
need howcicr interpretation with a knowledge of certain f illacits — 
a hrcterie cithetcnzition is frequentU almost iin in ibh 
iceompamcd h\ some hemorrhage which mas be mac roscojue or 
nmroscopK ind is due to friction occurring between the catheter 
and the will of the ureter or to bruising of a rend pipilli It is 
dwa\s rein irked m the pithologists report \s Ins been obstned 
alreadi this tr luin itic blood cannot be dirfercntiatc d from blood of 
pitbologieil significance ind it unfortuii itcK renders the urctene 
cithetcr \ ilueless m tlic lot ilizatinn of rend liamorringc 

b I he scrum allmmm of the blood is mdistiii^uishiblc from other 
ilbumm ol rend origin If the tr mmatu b!ccclm„ of c itliiter 
i/ition is copious the resulting nlhumm ni i\ al o be considiriblc 
when howeiir the bheding is slip^ht the albuinm ina\ be ticgli,,ibU 
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In considering small quantities of albumin occurring in ureteric 
catheter specimens, the possibility of its having this origin must be 
taken into account 

The difficulty is best illustrated in connection vith the presumed 
healthy kidney in serious unilateral renal disease In such disease it 
is well known that a low-grade inflammatory change occurs in the 
neighbouring gland, determining albuminuria therefrom This change, 
which IS most characteristically seen in renal stone and tuberculosis 
(though also in other diseases), is at fiist a subacute parenchymatous 
nephritis, whilst later there occurs in many instances an actual exten- 
sion of the original disease to the second organ The importance of 
disease m this second kidney does not require emphasis, especially vhen 
nephrectomy is contemplated It is generally easy to discover the 
propagation of the original disease to the neighbouring gland — in the 
case of hthiasis by X rays, and m the case of tuberculosis by uietenc 
catheterization — but S 5 TOpathetic nephritis is a phenomenon for vhich 
one must watch, particularly in these two diseases It is not easv to 
detect Its effects are not separately discernible in the general health 
of the patient The resulting albuminuria is slight m quantit}’^ and is 
quite obscured b}^ pjniria and albuminuiia fiom other sources vhilst 
ureteric catheterization is subject to the fallacy that traumatic blood 
may be present in sufficient quantity to complicate the interpretation 
It will thus be seen that the presence of a slight albuminuria from 
the second kidnej?' in these cases of primarj" unilateral renal disease 
IS difficult to detect, even though important It should be said, 
however, that this sympathetic nephiitis, vhich may also determine 
the presence of casts in the catheter specimen, is kept up by the 
irritation and toxaemia arising from its diseased neighbour, and after 
removal of the latter it tends as a rule to subside, the function of the 
gland simultaneously impro^nng 

3 Urography (See also Chapter XXV) — In renal function testing 
we have a means of showing the physiological state of the kidney, m 
pyelography a method of demonstrating its anatomical condition 
The former will tell that a kidney is wholly or in part disabled but 
may fail to say why. The latter not infrequently makes good this 
omission The two examinations are related and complementary, and 
their results must be reviewed together Instrumental pvelography 
may be undertaken as a separate examination, or the pyelographic 
medium may be introduced into the kidney as soon as the separate 
urines have been obtained and the function tests completed Vhen 
feasible the latter is the better way, as it avoids a second cystoscopy 
and ureteric catheterization. 
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CO^GENITAL ABNORMALITIES OF THE KIDNET 
AND URETER 

"MvLroRAixTiONs of the upper unnar\ tract are cotistantlj cropping 
up Prob'i\j\\ no other Msceril s\steni is so frequeutlv misfornicd 
or presents such a s aneti of deformities All these abnormalities are 
of first rate importance to the surgeon and of great academic interest 
Modern methods shou them to be far from uncommon and it is es ident 
that the\ ha^c in the past been oserlooked Thes can be recognized 
and correcth diagnosed b\ cistoscop\ and urogriphs and the lirge 
number of cases appearing in the literature in recent \ears suggests 
that excretion u^ograph^ is bringing man\ to light which would 
otherwise ha\c rem lined unsuspected But if the surgeon is 
unfamiliar with their cmbr\olog\ \anet\ and their radiographic 
appearances he must of necessiU meet with surgical puzzles winch 
are easiK sohed if the requisite knowledge is forthcoming but arc 
insoluble m its ibsence All the congenital abnormalities of the 
urinarj apparatus predispose to disease and therefore appear in anj 
urologicd department with a frequencj quite disproportionate to 
their incidence in the general population ( ongemtal \bnormnht\ is 
important rather b\ reason of its complications than on its own account 
and where it is encountered care should be taken to exclude disease 
in all component parts of the upper urinary tract A stnd\ of the 
p\elographic picture will plaj an important part in this exclusion 
The following pages find a fitting inclusion in this book because without 
a knowledge of the mechanism of production of these deformities 
and of the cistoscopic and urographic pictures which result from them 
correct interpretation is impossible 

The congenitil abnormalities of the upper urinari tract will be 
considered under the following heads — - 

I MmIORMSTIOSS of TIlF IvIDSEl 

1 I u-jw! kulnci 

I" Discoid 

a Centril ■< Shield 

V Horseshoe 

i l„,h..,.U™ssc,Uc.opn { 

2 1 t topic kidnes 

a tongenitslh imderdei eloped / 

'-■o"'" \ i, 

4 \hsencc of both kidness 

•> Siipermmicr ir\ kidne\ 
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In considering small quantities of albumin occurring in ureteric 
catheter specimens, the possibility of its having this origin must be 
taken into account 

The difficulty is best illustrated m connection with the presumed 
healthy kidney in serious unilateral renal disease In such disease it 
IS well known that a low-grade inflammatory change occurs in the 
neighbouring gland, determining albuminuria therefrom This change, 
which is most characteristically seen in lenal stone and tubeiculosis 
(though also in other diseases), is at first a subacute parenchymatous 
nephritis, whilst later there occurs in many instances an actual exten- 
sion of the original disease to the second organ The importance of 
disease in this second kidney does not require emphasis, especially when 
nephrectomy is contemplated It is generally easy to discover the 
propagation of the original disease to the neighbouring gland — in the 
case of lithiasis by X rays, and m the case of tuberculosis by uieteric 
catheterization — but sympathetic nephritis is a phenomenon for which 
one must watch, particularly in these two diseases It is not easy to 
detect Its effects are not separately discernible m the general health 
of the patient The resulting albuminuria is slight in quantity and is 
quite obscured by pyuria and albuminuria from other sources, whilst 
ureteric catheterization is subject to the fallacy that traumatic blood 
may be present m sufficient quantity to complicate the interpretation 
It will thus be seen that the presence of a slight albuminuria from 
the second kidney m these cases of primary unilateial renal disease 
is difficult to detect, even though important It should be said, 
however, that this sympathetic nephritis, which may also determine 
the presence of casts m the cathetei specimen, is kept up by the 
irritation and toxaemia arising from its diseased neighbour, and after 
removal of the latter it tends as a rule to subside, the function of tlie 
gland simultaneously improving 

3 Urography [See also Chapter XXV) — In renal function testing 
we have a means of showing the phj^siological state of the kidney, in 
pyelography a method of demonstrating its anatomical condition 
The former will tell that a kidney is wholly or in part disabled but 
may fail to say why. The latter not infrequently makes good this 
omission The two examinations are related and complementary, and 
their results must be reviewed together Instrumental pj^elography 
may be undertaken as a separate examination, or the pyelographic 
medium may be introduced into the kidney as soon as the separate 
urines have been obtained and the function tests completed When 
feasible the latter is the better way, as it avoids a second cystoscopy 
and ureteric catheterization. 
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CONCEMTAL ABAORMAI ITIES OF HIE KID^n 
A^D URETER 

M 1 fiKM \TioNS of tilt upper uriii ir\ tnet nre tunstiuilK cropping 
up Probihh no oilier \ isccral s\stciu is so frequenth misforiucd 
or pnsents such i miticIn of licforiuitics AU tlicsc nln-ionunlitics art 
of first rite nniiortaiicc to the surgeon and of great nc idcnut interest 
Modern metliocls show them to be f ir from uncommon md it is c\ ident 
tint tbc\ base in the ]iist liccn o\irloohcd lbe\ can be retogni/td 
and torrtclK di ignoscd b\ i\stostop\ and urogriph\ and the 1 irpe 
number of < ises ajipe irmg in the litenture in recent \tirs suggests 
tint cxerction urogriphs is bringing imns to light ssliieh would 
otherwise base remuned unsuspected Rut if tlic surgeon is 
unfinuhir with their cmbr\olog\ s lrlct^ and thnir radiographic 
ippcarnnecs be must of ncecssits meet with snrgied puzzles wlueh 
arc cisih sohed if the rcipnsitc knowledge is forthcoming but are 
insoluble 111 its absenee All tiic congenital abnonnahtics of the 
urmars appar it us predispose to disc ise anel therefore a]>pc ir m an\ 
urological department with a frccpicnej epute disproportionate to 
their incidenec m the general population Congenital abnornnlite is 
important r \thcr b\ re \son of its eompUcations than on its own leeount 
ami where it is encountered care should be taken to exclude disease 
in dl component parts of the upper iiniiarj tract A stud\ of the 
pxelographu picture will pH\ an important part m this exclusion 
The following p igcs find a fitting inehision m this hook because without 
a knowledge of the mcebamsm of production of these deformities 
and of the cNstoseopic and urographic pictures wUieU result from them 
correct interpret itioii is impossible 

The congenital abnormalities of the upper urunrj tract will be 
Considered under the following he ids — 

I \li-oumations of aiiL Kinsrs — 

1 rusccl ktdaej 

f Discoid 

a Centrd ■{ Shield 

1, Horseshoe 

2 E< topic kidnes 

3 toivcnitalb underdes eloped / Ap?asfa^'^*^ 

kidne>s At,encsis — solitary kidney 

4 Absenee of both kidnc>s 

^ Sopcrnunicrars kidnej 
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II Malfouisiations and Displacements or the Uheteii — 

1 Associated Mith a misplaced kidney 

2 Duplication and bifid ureter 

8 Errors of implantation 

GENERAL EMBRYOLOGY 

The ureteiic bud appears early in the second month of foetal life as 
an outgrowth from the dorsal aspect of the lower end of the 
mesonephric (Wolffian) duct (see Fig 253, page 410) But it does 
not long retain its connection with this structure Migrating along 
the duct till it reaches the cloaca the ureteric inseition severs its 
connection i\ ith the '\A'^olflian elements and moves upwards to that part 
of the uiogenital sinus which ultiniateh'^ foiiiis the bladder This 
migiation may in part or wholly fail and the ureter then ends 
ectopicallj' (see page 410 et seq ) The developing 'Wolffian buds 
grow towards the nephrogenic mass (caudal end of the intermediate 
cell mass), which is simultaneously forming in front of the sacrum 
From the former arise the meters, renal pelves and collecting 
tubules, from the lattei the proper functioning elements of the 
kidneys. 

Earl}^ m foetal life the developing kidneys he close together in 
front of the sacrum The pelves face anteriorly and short ureteis 
emeige from them to descend in front of the respective lower poles to 
the bladder In birds the caudal position of the kidney is retained 
but amongst the higher animals this gland shoitly ascends to the loin 
possibl}^ to clear the pelvis for pregnane}' and parturition as amongst 
the gravest dangers arising from a kidney retained in the pelvis are 
the complications caused by its presence during gestation and deliver} 
Duiing the greater part of its journey the kidney pelvis retains its 
primitive forward aspect, but as the loin is apjiroached a giadua 
movement of rotation causes it to assume its adult mvaid diiection 
Ascent may be incomplete on one or both sides, vith the result that 
either kidney may be found in the true pelvis, at the junction of t le 
false and true pelves in the iliac fossa, or m the lower lum lar 
legion The condition is then called ‘ ectopic kidney ( £>< 'roTiOy 
out of place) Fig 223 shows a light kidney in the condition o 
lumbar ectopia, the oiigmal anterior disposition of the pelvis persisting. 
The left kidney has reached its correct level in the loin but the ma 
act of rotation has failed _ . 

In the earliest stages nothing separates the two renal buds e\cep^ 
the developing aorta Sometimes they aie m actual contact aia 
fuse. The junction almost invariably takes place anterioi o le 
aorta, but in a few instances it has been postenoi The organs lei 
remain united in adult life (fused kidney) The degree of 
IS variable If it is complete a discoid organ lesults ca 'c i 
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kidne\ * en galctte Kuchenmcrc) Tlie term ‘ shield like kidne> * 
indicates an organ of similar tjpe but slighth notched at its upper 
pole ^^hcn the separation is further ad\anced a horseslioe kidnea 
[rein cn for a cheial Iltifciscnnurc) results In the 2 cm foetus the 
caudal poles lie closer together than the cephalic (Ilauch) and this 



Fi 9 3 — Bihteral rtnal d rormit\ T1 ntl t ki )i> \ is moonipl tel\ 
asp ml 1 I lul has not rotated pro|vrlj Th p Ims I es dl a b\ from tl »j m 
aidshonsmol rat y\ Icctnsi lx ft pel is is fiill\ a mi I h it uiirotnt 1 No 
d hta loi The con I lion is sirailtr to that e^n in horw«l oc kill \ I ut ti- 
ll tanc of th in 1\ 8 from the s} me st ms to f r>clu 1 this I ainiosis V lu nil 
1 hot er shotr I th enth t rs to I antirior to th pm lr<u.|U an 
n tan of a lonp fibrous union I t nchtma not ti ill 1 icl t { t ’ tis No 
oinration I ut CNj 1 rttion of oth r ki In t pitmi, imiUr r praj liic |i titn-s 
lus t rifi I tie oncm of th p Itis from tl front r f tl orv n 
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persists till the foetus is about 32 cm long (Zondek), which accounts for 
the fusion of the lower ends In any of the above-mentioned condi- 
tions two ureters emerge from the common anterior renal surface at a 
point slightly lateral to its centre and pass downwards to the bladder m 
front of the lower portions of the respective kidneys. Such deformities 
occupy a centra], prevertebral. or presacral position in the body 

Ceitain other fusion deformities m which both organs occup}’’ the 
same side of the body also occur (unilateral fused kidney) This 
group differs from the centrally placed group m that, whilst the former 
are united by similar poles — that is, lower to lower, or upper to upper 
— the unilateral variety shows fusion between dissimilar poles — the 
upper pole of one kidney and the lover pole of the other. It appears 
probable that m this latter instance the two kidneys have individu- 
ally migrated from the pelvis and that one has become displaced 
laterally so that it finds itself on the wrong side of the spine (crossed 
ectopia) The two kidneys he in apposition, one above the other, 
generally united but not always so This union therefore takes place 
subsequently to their migration from the pelvis, the fusion involving 
dissimilar poles If the two pelves face m opposite directions, a 
kidney shaped like an S (‘ S-shaped ’ or ‘ sigmoid kidney ’) results. 
If they point in the same direction, the so-called ‘ long ’ or ‘ long 
simple kidney ’ is produced 

When the primitive kidney occupies the pelvis it is supplied bj 
the common and internal iliac arteries, chiefly the former As it 
ascends, a succession of branches, derived from the iliacs and the 
aorta, bud out to supply it, and the lower blanches one by one disappear 
as they are replaced by others springing out at a higher level Any 
of these earlier blanches may persist as the mam or as an accessory 
aiterial supply This evolution explains vessels arising from t e 
internal, external, or common iliac trunks, from the mid-sacral artery 
or from the lower aorta Such vessels not at all uncommonly run to 
properly formed and normally situated kidney^s, but with ectopic an ^ 
malformed organs supernumerary vessels and vessels arising be on 
the usual site are almost invariably present 

An anomalous vascular supply is important from the operatne 
standpoint, as accessory branches are much exposed to injury n len 
the renal poles are being cleared The majority are of small size an 
the resulting bleeding is of little moment, but when they happen ^o 
be large severe haemorrhage occurs and may be diffieult to contro in 
the depths of the wound. The loss of small tributaries appears 
be of little consequence to the vitality of the kidney, thoug i i^n 
a large branch is severed necrosis of the portion supplied b) i niaj 
occur Accessory vessels crossing the ureter are frequently associa e 
with pyelectasis (>See Plate XV, page 448 ) 
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I ’M/VLrORMATIONS OF THE KIDNEY 
HORSESHOE KIDNE\ 

In tlic <lcfortnit\ cnllc<l horseshoe kuhic\ the two kidne\s ire 
more or less intmi itel\ fused l)\ siniihr poles and the resulting 
structure assumes the sliipc from which it dernes its name It is 
the most importint and frequent of the nnjor uniform itions of the 
kidne\ Its oecurrctiec Ins been known since 15 >2 when a ease was 
described b\ Ikringer de C irpi 

Incidence — During the present centure tlic post mortem records 
of scscril large hosjiitils ha\ c been searched b\ \nrious iin cstigitors 
md the ineidcncc of this ilcformite in the gcncnl population has 
therein been estimated The following st itistics ni i\ be cited — 
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rotalhng up the abo\c figures we find tint 397 instances of horse 
shoe kidnev oecurred m dOO 194 cadaeers or 1 m 7oG G 

In striking contrast to tliese figures arc those supplied from the 
operating theatre where according to Israel j horseshoe kidncjs were 
obscrecd in 800 opcritions according to Jlarion 1 in 100 kidney 
operations whilst Federoff in 55S cases has encountered the condition 
5 times At the "Mijo Clime 17 horseshoe kitlnees were found m 
2424 renal operations (1 in 142) Tiie dispants between the post 
mortem and surgical figures is apparentK to be accounted for b\ the 
susccptibihtN to disease which tliese (hstopic organs exhibit 

The incidence maj also be estimated b\ examining a senes of 
peelograms In 1410 consccutnc p\elograins Dees found 4 horseshoe 
kidne\s or 1 in 3o2 5 subjects 

Men are aflectcd 2^ times more often than women 
Anatomy (i tg 224) — 

Ihe Kidntys — In the section on the dcselopment of the kidnej 
(page 374) the process b\ which the two kidne%s become fused m carK 
foetal life has been described In 90 per cent of specimens (Robinson) 
the lower pole onh is fused so tliat the concaMt\ of the united glanels 
points upwards The condition found m man\ low aertebrates eg 
the dogfish is thus imitated (the kidnev however in these is a 
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mesonephios). In the remaining 10 per cent the uppei poles aie fused 
and the concavity faces downwards Swift Jolv quotes Gruber, who 
IS sceptical about the accuracy of some of the earhei cases which maj 
have been mounted upside-down The figure of 10 per cent is probablv 
much too high The isthmus almost mvanablv hes in fiont of the great 



Fig 224 — Horseshoe kidney shoeing the folloiMng features ,> ■j'he 

examples Isthmus lying in fiont of great ^essels (here, cause 

ureters, lying anterior to the lower poles, occupy p js faces foiuards, 

back pressure) and are very close to midline of bodj i T.incvs are held close 
the lowest calix passing inwaids to dram the isthmus ascended— 

to the middle of the body by their union and they are mcomp ^esscls 

just abo\e the aortic bifurcation Vasculaiization is . g„sels 

to inferior margin of isthmus which joined up with the ihac 


vessels’" It may consist of fibrous tissue (15 per as 

Robinson) or of paienchyma Occasionally it ^ i perregau, 

to look like a centrally placed third kidnej^ (Sut he > 

038), 


exception in the Royal College j, specimens 

•aid, in which It lay posteriorly, and tw o other simiia j 


There ^\as an _ 

destroyed in an air raid, m 's\hich it lay posteriorly 
(Nixon , Kelly and Burnham) are also kno^^ n 
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et nl ) and instances ire on record in Avhioh it Ins been sersed b\ an 
additional ureter 

llie junction is sonietiines stretched tightb across the great 
acsscls obstructing their circulition or causing abdominal pain 
sea ere enough to necessitate its dnision The ^crtlcal deselopment 
of the isthmus is sariablc It ma\ be so Mch formed that the kidne\s 
arc united ihnost as high ns their upper poles a circle being thus 
almost completed The condition then ipproMiintes to the one 
known IS ‘cake hUe or ‘shield’ I idncs 

Ihe a\cs of kulncss united b\ their lower poles are so altered 
that instead of their iipiicr extremities inclining inw irds as m health 
the\ come to point outwards (/ igs 
224 22G) The two hiUcs of the 
horseshoe kidnc\ he closer to the 
niidlmc than do norm •ill\ dc^ clop 
ed organs Tlie distance between 
them \arics with the dc^elopmcnt 
of the isthmus but on the average 
IS about C cm (Rubascheva) A 
horseshoe kidnev is rarely sjm 
metric d one h ilf being I irgcr and 
more shapely tb m its fellow The 
better favoured kidney idopts i 
more normal position in the body 
than its p irtncr It therefore lies 
at i higher ley el and is firtbcr 
from the nncllinc Occasionally it 
appeals to diag the other element 
transversely on to or eyen icross 
the spine the so called L shaped 
1 idncy resulting {Fig 225) A 
horseshoe kidney may lie at the 
normal level (7 times m 222 eases 
Lcgucu ami P ipin) but the mijor 
itv fill short of tint position b\ 
the depth of one or two vertebra; and the isthmus is situated ibout 
the level of the aoitic bifurcation A greater degree of displicemert 
as for instance on to the sacral promontorv or into the true pelvis, 
is rare Ilol itanskv states that the more dev eloped tlic isthmus is 
the loyycr the organs he 

ihe horseshoe mass hes on i plane winch is much anterior to th it 
assumed bv the normally situated organ This is ifactyyhicli though 
obvious enough receives )>racticallv no notice in anv descriptions 
Instead of Iv ing m the deepest recesses of the loins the kidnev s are 



Fiy '•■’a — Horspslo kidu y Ilptro 
prade py elopra r> The ripht kidnt y he^ 
liipher than the \ It ami has ihapp 1 th 
litter on to the sncril promontory Th 
left IS Bomctthat dilated lo ibly an 
L shaped 1 1 Iney Xo opiratiyo con 
f rmation 
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pel died not only on the prominence of the lumbar spine, but in 
addition overlie the great vessels. The isthmus is the most anteriorly 
placed section, the lobes inclining slightly away The usual inward 
rotation of the pelvis, almost a final movement m the process of 
ascent, is forbidden by the fusion of the two organs , the hihis there- 
foie faces forivaids, or forwards and iinvards 

'I'hc Zheteis — In the common type of horseshoe kidney (caudal 
union) the ureters retain the relationship anterior to the united lower 
poles wdiich characterized then early sacral form {see page 374) though 
an instance is knoAvn (Landouzy) m •which they perforated the renal 
substance, and tw^o (Perruchot, Rathbun) m -which they passed 
posteriorly In Rathbun’s case the pelvis on the right side passe 
up-yvards and then the uietei aiched over so as to be directed behin 



Ftg 226 — Diagram showing the axes of the kidneys A, In 
B, In a horseshoe kidney 


the kidney The uieters belotv the isthmus are no eater 

and m this contrast with the pelvis, -which ^ ® ijy acute 

or less degree of pyelectasis, caused eithei by an a 
uretero-pelvic junction or bj'^ piessuie exerted on 
it crosses the isthmus Evidence of such pressure exis 
that the ureter pioduees a furiow in the renal su s 
The vascidm supply of a horseshoe kidney is er 
variable, a fact which gams consideiable importance 
danger to which the vessels are exposed at opera trunks, 

part the aitenes spiing from the common and in niid-sacral 

chiefly the former, and also fiom the lower aor a ^ j^iesenteiic 

artery Exceptionally a branch aiises from e maigm of 

artery The latter trunk is closely applied to (Legueu) 

the isthmus and actually leaves its imprint on the ren 
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Tins ol)scr\itiou interest Avlicn it is realized tliat the horseshoe 

miss in its joiirnc\ from the pchis is miinipcded till it encounters 
this tin first \cssel springing intenorh from the norta It seems 
more tlnn likel\ tint the inferior mesenteric acsscls constitute the 
bar to hirtlicr progress and account for the obscr\ed constnnex m 
position of the isthmus m this defomuts Tins relationship is impor 
taut nhen operations nre iindcrt ikcn upon the isthmus for its disision 
etc Hie in ijoriU of the arteries enter the kidnc\ b\ the lulus but 
some perforitc its surface I rcciucnth i spccnl bnneh passes to the 
isthmus {/ ig I’apiii collceted 1 iO cases of horseshoe kidne\ and 

found tint the arteries Mined m number from one to ten tuo to 
fi\c were often observed but three u is the nio t customars supph 
Hobmson found one hr inch to c icli literal mass in 10 out of 60 speti 
mens uhilst in 4 more there u is a single trunk to c leh lateral mass 
and a branch to the isthmus In four fifths of the cases the renal 
arteries originated distil to the normal situation 

I he icins are less irregular in their distribution and as a rule 
unite into two niiin br inches which jiass to the icni ca\ a hut which 
ma\ cmpt\ themsches into the iliac icins 

Pathological I cswns ■ — I \ cn \ irict\ of ren il lesion has been 
found 111 the horseshoe kidnei Hath! un collected 10*? cases from the 


liter iture and Ins tabulated 
The following is his table — 

the 

diseases which complicated them 

C iknh 

12 

Tniini I 

2 

Hctlroncphrosis 

IS 

P^cIltlS 

1 

1 voncphrosis 

11 

L rctenc c ilciibis 

1 

Tubcrcnlosi'j (one double) 

12 

\dlicsions iboiit ureter 

1 

Neoplasm 

4 

4 istuH 

1 

1 olscsstic disease 

3 

Liicomplicotcd 

13 

Neplintis 

2 

No details 

7 


In contrast to this Stewart and Lodge in 14 autopsi specimens found 
gross kidnes disease in 1 eise onh — chronic nephritis in a woman of 
-7 The aicragc age of these 14 patients was 47 one patient being 
82 and two more between 00 and 70 whilst fisc were between oO and 
60 The authors conclude from this that the possession of a horseshoe 
kidnei IS no bar to long lift Sinularh jNation renewing 34 autopsa 
cases decided that the aicragc span of life was not influenced In the 
presence of the renal anomah 

M ilform ition elsewhere in tlie both has been obsened but is 
less comnionh associated with a horseshoe kitlnes than with am of 
the other major renal maltormations 

Sjanplomn — Patients come under obsen ation — 

1 Because the deformiti itself is occasioning s\mptoms 
(n) Pam due to the pressure of the isthmus on tlie great lessels 
Lsualh located in the umbilical region this is stated to be aggra\ated 
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by inci easing the anterior prominence of the lumbai spine and to be 
relieved by recumbency (Rovsmg) {h) Evidence of pressme on the 
great vessels — oedema of the lower extiemities due to the compression 
of the vena cava, and caidiac hypei trophy from obstiuction to the 
abdominal aoita (Rovsmg, Davidsohn) 

The diagnosis may be suggested by the pain desciibed above. 
A centially placed abdominal tumour, especially if associated with 
uzinaiy symptoms, may aiouse suspicion The isthmus is lendered 
piominent by the aoita and in a thin subject may be veiy evident 
and may leceive tiansmitted pulsation 

2 Foi any of the diseases which supervene on the abnormalitj'' 
In a majoiit}^ of all cases the S}miptoms aie those aiising fiom 
the complication, and a diagnosis limited to this, and failing to take 
account of the malfoimed kidney has in the past been the rule The 
diagnosis of a hoiseshoe kidney has been facilitated by the advent 
of mogiaphy In Rathbun’s (1924) 108 collected cases onl}^ 24 (22 pei 
cent) had been diagnosed piioi to opeiation Judd, Biaasch, and Scholl 
(1922) repoi’ted 16 cases, of which 8 (50 per cent) weie correctly 
diagnosed before opeiation To-day, few cases should be encounteied 
unexpectedly at opeiation 

Urogiaphy. — This is the key to the diagnosis An intiavenous 
urogiam will piobabl}^ give a clue eaily in the investigation but the 
shadows may be weak and inconclusive, the more so as they oveilap 
oi are close to the spinal shadow The densei retiogiade urogram 
will be moie decisive, but the iisk of mtioducing sepsis into these 
easily infected oigans should be evei in the mind of the suigeon 
The pyelogiaphic picture is complementaiy to the anatomical 
aiiangements The pelvis is low-ljnng, abnoimally close to the median 
line, and the axes of the two pelves diveige as they pass upwaids 
The lowest cahx i caches acioss towaids the isthmus to drain this 
unusual aiea It theiefoie lies to the innei side of the pelvis and 
uretei {F^gs 227 and 228) Some of the othei calices (middle and 
uppei gioups) may also be inwaidly diiected owing to the anteiioil)^ 
lotated lenal hilus. but this is not constant Calices lying to the 
inner aspect of the meter always suggest a malfoimed kidnej 
The pelvis fiequentl)^ shows a gieatei or less degiee of dilatation 
{Figs 227, 229), togethei, perhaps, with evidence of concomitan 
disease— stone " {Figs 227- 229), tubeiculosis etc Lateial pyeio- 
giaphy will show that the pelvis is displaced foiwaids so that i s 
shadow lies m fiont of the spine The uieteis m then ^ 

he close to the midline and geneially oveilap the sp mc {l^^g ^ ) 

* In 1924 Ralhbun examined the records of 108 oiiciations 
including horscslioe kidnc}s, and found that stones 'v\cie noted in . - u 1 1 
30 pel cent) 
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Gutierrez somewhat aptly describes tlie radiological pictuie of the 
ureters as a “ flower-vase figuie ” The widely separated pelvic 
poitions of these tubes constitute the bowl and they curve upwards 
and inwards to form the waist of the vase They then diverge to 
make the wide flaring mouth ” and further continue in the same 
direction into the outwardly running renal pelvis {F^gs. 227 , 229 ) 
At the point where the uieteis arise from the pelvis they are situated 
in fiont of the spine and great vessels and are therefore relatively 
close to the antenoi abdominal wall To reach their customary 
position m the pelvis they have to pursue a markedly learwaid 
couise These facts aie not lecognized in an anteroposterior radio- 
graph, but the couise of opaque catheters in the ureteis when seen 


m a lateral view bungs out this feature 

Operative Treatment. — Opeiations on the horseshoe kidney are 
more risky than those on the noimally placed organ owing to the 
immobility of the gland and its iich and variable vasculai supply 
Two possible routes are available for choice, the luinbai and the 
transpeiitoneal Theie is some difference of opinion as to which is 
the better. The fear of leakage and peritonitis deters some surgeons 
fiom using the ti anspcutoneal approach, but this can be guaide 
against b}^ employing a stab diain thiough the loin and has not, m 
the author’s experience been troublesome The kidney lies imme i 
ately under the posterior la3^er of the peritoneum and when tins is 
incised it is quickl}?^ displa3^ed and is * usfiall3^ mobilized wit lou 
difficulty The vasculai it3’^ of the front of the pelvis vanes consi er 
abl3% many times being slight, at others consisting of a more or ess 
thick network, but it is m full view In geneial the blood-supp > 
of the kidne3^ is posterioi, which is fortunate The tiansperitonea 
loute IS obviousty the method of choice wheie bilateral opeia ions 


on the pelves aie contemplated, oi for s3anphisiotom3'' i ^ I h 
B 3 ^ the lumhai loute the anteriorly placed pelvis, percie ng^ 
in front of the spine, is remote and inaccessible The incision 
be extended forwards be3’'ond the usual distance If th^ lorsesio^ 
kidne3^ is encountered unexpectedl3^ at a lumbar operation tie 
becomes aware that, whereas the upper end of the organ is ^ ^ 

even more readily than usual, the lower refuses to come ^ 
wound, and indeed no true pole can be identified If the ^ 
is not quickl3^ recognized, injury may occur to various ^ 
especiall 3 ^ accessory vessels and the ureter, during the a cm] 
deliver the kidne3^ As soon as the abnormality is 
incision should be enlarged anteriorl3^ Stones aie most easi ^ ‘ 

hy nephrolithotomy, but if pyelohthotomy is preferre pe , . 

should be gently elevated by gauze d.ssect.on t.ll the * 

fied Ureteric stones not infrequently lodge at the p 
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ureter crosses the isthmus 'iiul arc then reached bj a\orking along 
the anterior surface of tlie kidncs 

In nephrcctonu the main thlTcrtnct. from an orfhmr\ operation 
IS the treatment of the isthmus >\hich is best approached across the 
pentoncuni If it consists of fibrous tissue it ma\ be snipped across 
if of parcntliN mn its di\ ision nm\ occasion free h'cniorrhage To 
obsnte bleeding the istlmuis mas be cruslicd witli a clamp V 
better method is to make an angled section combined ■with the use 
of interlocking sutures In s\ mphisiotoms the isthmus is sinularh 
treated Occasionalls urinars leakage and a troublesome fistula ma\ 
result Lumbar dnunge should therefore be crnplojed 

UNILATEnAL FUSED KID^El 
(Crossed Ectopia) 

In this condition the t^^o kidiie\s are united'*' into a single mass 
’\^hlch lies on one or other side of the spine It is a rare dcformiU 
of uliich Papin and Palazzoh in 1910 ^vere able to collect onlj 70 
examples but in 1940 I olcs and Wllmcr reaieued 286 cases The 
left kidne\ is transposed t^Mce ns often as the right 

Anatomy — The fusion is almost in% arnbh in the % ertical direction, 
so that one kidnes lies higher than the other In 87 per cent of cases 
the upper kidnes Ins belonged to the side on which it has been found 
and its ureter has passed down directly to the same side of the bladder 
to be inserted in the normal position Tlie loy>er of the two organs 
belongs to the opjiosite side and its ureter invanably crosses the 
midlinc to obtain insertion m its own side of the bladder in 
the normal situation The upper kidney is larger than its fellow 
The two together form a mass of greater length than that of a 
single kidnej 

The size of the two may be equal to but is often less than 
the combined size of ty\o healthj and normally situated kidnejs It is 
never greater unless thej are hj dronephrotic or otherwise diseased 
In the majontj of specimens the junction is easily discerned but m 
few there is no evident dividing line The lower kidnev is occasion 
dlj enveloped bj the upper in such a manner as to disguise the true 
condition In five cases (Folej and \Ailmer) this has led inadvertentlv 

to pannephrectomj 

The peltes are separate and distinct Cases have been reported 
in which thej communicated but these should be discredited The 


, Gottlieb cilh Utcntion to the fiet that the primary condition is the renal 
One kidncv is ihspHccd from its usunl situition and conies to he on the 
, of the body where it finds itself in close apposition with the other 

^ results but u secondary Pngel m e\anuning records showed 

at in 14 ^ per cent there was no fusion 
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upper pelvis faces more or less m the usual direction, though there is 
a tendency for it to be rotated forwards In some instances it lies 



Ftq 230 — Crossed renal ectopia The 
kidneys appeal to he at the same whicli 

IS unusual, and they may constitute a fused 
mass The ureter of the ectopic kidney crosses 
the midhne to leach its propez insertion m the 
bladder (B) D is an appendage to the bladder, 
a diveiticiilum of unusual shape, which pro\ ed 
at operation to be urachal m origin 

{The late E D McCrea's case ) 


externally The lower pelvis 
is more eiratic and may look 
inwards, outwards, downwards, 
or forwards Backward-looking 
pelves have been described by 
Albarran and Wehn. When 
both pelves are directed in- 
wards the condition has been 
called the ‘ long simple kidney 
When they face m opposite 
directions it is called the ‘ S- 
shaped ’ or ‘ sigmoid kidney 
With any of these arrange- 
ments, but particularly when 
the lower pelvis is diiected 
away from the spine, the cor- 
responding uieter may have to 
cross the ureter of the upper 
organ to gam the midhne of 
the body The combined mass 
rarely attains the proper kidney 
position. In many instances 
it occupies the iliac fossa 

This malformation must 
be carefully distinguished fiom 
that m which a sohtarj'^ kidney 
IS provided with two ureters. 
The two conditions are genetic- 
ally distinct The term ‘ uni- 
lateral horseshoe kidney ’ has 
sometimes been eironeously 
applied to unilateral fusion of 
the kidney, the distinguishing 
point being that in the latter 
condition dissimilar poles are 
fused— that is, the uppci pole 
of one kidney is united to the 
lower of the othei, wheieas in 
a horseshoe kidney siimlar 


poles aie joined to each othei — lower to lower, or upper to upper 
The vasculai supply is eiratic, but often rich, additional arteiics 
being frequently observed. The supply for the uppci segment 
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penenlU springs from the aorta at or l)cIo^^ tlie custonnr\ site, 
Mhilst tint for the loucr portion is more capricious and mnj take 
origin from tlic nort i lou down — perhaps from the bifurcation — or 
from the ilincs of the opposite side In two thirds of all cases the 
whole blood supph comes from the aorta 

Complications — 'Mnlformntions of the apparatus which are 

so commonh found associated with a true sohtnr\ kidnej, are much 
less frequent m the fused kidnc\, but are ncccrthclcss fairU numer- 
ous In the male absence of the %ns and atroph\ of the left lobe of 
the prostate (Tandler) and h\pospuIns (Sutherland) ha\e been 
observed m the female uterus unicornis and absence of corresponding 
tube and o^ arc (Turner) and ntrophe of one horn of the uterus (Stolz) 
The urogram m 1 ig 230 shows an associated urachal dnerticulum 
General malformations liacc also been reported such as transposition 
of \ isccra (\\ chn) etc 

Concomitant disease Ins been obscr\ cd m the kidnc\s as for 
cvamplc nephritis tuberculosis li\droncjihrosis psonephrosis growth 
and stone A stricture of the ureter of congenit il origin complicated a 
case reported b\ Krause 

Diagnosis —I here arc no sjmptoms which would suggest a fused 
kidne\ but the presence of a tumour in the line region has been 
obscr%cd in mnn\ cases Ccstoscopy does not liclp as the ureters 
are normalls situ itcd Ihc sheet anchor in diagnosis is urographj 
{Fig 230) which brings to light not onl} the crossed ectop a but 
also an\ ni ilfornntion of tlic renal pch es and perh ips e\ idencc of 
associ itcd disease 

ECTOPIC KIDNEY * 

Embryology — Tlie cmbr\ olog\ of this condition is not diHicult to 
understand Ihc kidne\ his filled to carry out its customary ascent 
from the peUis to the lom is also the rotation of its pelvis from the 
anterior to the median ispcct It is therefore to be distinguished 
from a movable 1 idney an orgm which having rciched its normal 
position has wandered agun therefrom In contradistinction to this 
failure of ascent a few eases are on record m which the ] idnej is 
known to hive overshot its mark the condition being then called 
high lumbar ectopia In one instance such a kidnej passed into the 
chest through a congenital orifice m the diaphragm (Campbell) 

Incidence — Lctopia is a moderately common malform ition there 
arc sever il hundred records of such cases and these have multiplied 
rapidlj smci the routine adoption of urography Guizetti and Pariset 
found 18 examples m 20 000 necropsies in 1910 that is 1 in 1100 


* The term simple ectopn is sometimes used to distinguish the non ascended 
lvidne> from crossed ectopia (pat,e 38 j) 
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bodies, and numerous subsequent statistics confirm an incidence of 
about 1 in 1000 autopsies, for instance Eisendrath’s, who found 205 
examples of simple ectopia m 207,321 post-mortem reports Up to 
the last two decades females appeared to preponderate because ectopia 
was chiefly discovered Avhen it complicated pregnane}’’ or labour, but 
the last twenty years have seen an excess of males in the published 
cases, presumably brought to light by the more precise means 
of diagnosis now available 



Ftg 231 — Pelvic ectopia The Fxg 232 — Right, low-lumbar 

ureter pursues a curved course and ectopia Pyelectasis All calices 

approaches the pelvis fiom the outer face inwardly 

side The pelvis is dilated Sym- 
ptoms renal colic referred to the 
corresponding loin, and pyuria 


The left kidney is affected more often than the right. Sokolow 
(1930) sa3’^s that the incidence on the left side is 1 in 848 autopsies, 
that on the right 1 in 2035 The condition occurs bilaterally m 1 in 
3392. When both kidneys are displaced the left tends to be the more 
severely involved 


Anatomy. — 4. + r 

Position — The kidney may he at any point between its si e o 

development opposite the second sacral vertebra and its 

position m the loin We speak, therefore, of a 

low-lumbar {Figs. 232 and 234), or iliac {Figs 233, 23o) ectop a. 
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Shape — Tlie more extreme the degree of its displnccmcnt tlic more 
the kidncN dc\mtcs aintotmcall> from the normal The lower it lies, 
the closer it is to the mullmc (^re 1 -231) The ectopic kidne> is 

smaller thin usual Its lulus faces antenorU with the more seiere 
grades of displaeemcnt hut ajiproaches the inner border more and more 
as the kidiicN nears its proper 
position The anterior surface is 
smooth hut max be lohulatcd 
the posterior is smooth and 
flat or max he moulded to the 
structures against xxhich it rests 
The shape of the kidnex is xerx 
xariablc hut it is gcnerallx cion 
gated and max he oxnl or quid 
nlateral Its original form maj 
he much modified hx disease 
There is little or no perirenal fat 
the organ being in close contact 
with the parietal peritoneum It 
IS adherent and in this contrasts 
x\ith the ptosed kidnex In one 
ease (lloxd) perirenal fat xxas 
found m the correct situation 

The ureter arises antenorlx 
Shorter than the normal struc 
tiire it takes an ajiproximatclx 
direct course to the bladder It 
IS distinguished from the ureter 
in nephroptosis hx not being 
redundant When the kidne> 
lies in the pelxis the ureter is 
not more than a fexx inches m 
length OccasionalK hoc^exe^ m th Umc fossa The drawme depicts 

» ■' the anterior surface Tho hilus faces forwards 

the ureter pursues an upward Xotc irregular \ascularsupplj and thecal ces 
course m the first instance and eTcmalV"‘'tnteC"V ’^a^ces 
then loops oxer and runs to found onlj m congenital defect of the kidnev 
the bladder (Campbell Drejfuss 
Israel et al ) 

The arteries are extremelv irregular in number origin and dispo 
sition Tlicx xarj in number from one to ten to each organ and max 
enter the lulus surfaces or borders According to the position of 
the kidnex thex arise from the mid sacral inferior mesenteric or 
iliac arteries or from the loxxer reaches of the aorta The tenous 
distribution corresponds roughlx to that of the arterial 
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The supy arena! gland is almost invariably found in its correct 
position 

The opposite kidney is for the most part m its proper place, but 
it not infrequently shows some grade of ectopia The smallest 
degree is a failure of the final rotation and this is quite common It 
gives the radiographic picture shown in Fig 223 If both organs 
are ectopic they may he at the same level or at different levels, the 
latter being the more usual. The left is the lower in a preponderance 
of cases. Of cases of bilateral pelvic ectopia there are 40 instances 



234 — Soldier, aged 24 Gross pyuria Cryptorchism, aspeimia A, 0^al 
shadow in the presacral area (arrow) B, Ketrograde pyelogram showing the dilated 
pelvis of an ectopic left kidney lying over the bodies of tlie fifth lumbar and first 
sacral 's ertebra? ]^3'ote the ballooned cahces, the large pelvis and the coiled up 
catheter When A is made to oveilie B the position of the stone is found to be at the 
uretero-pelvic junction Transperitoneal nephrectomy 


on record (Fowler, 1941, 22 chmcal and 18 post mortem) When 
both kidneys occupy the pelvis they may be closely approximated 
to each other, but the rectum usually separates them A kidney has 
been observed posterior to the rectum and through its 211 essure has been 
responsible for obstruction to the gut In 2 instances a kidney has 
been provided with a mesentery and has undergone torsion (Ransohoff , 
Forbes), Lemberger found a kidney lying behind the aorta 

The kidney of the opposite side occasionally fads and the ]^o- 
lapsed gland is then referred to as a solitary ectopic kidney T le 
degree of failure, however, is not necessarily complete, hypoplas ic 
and aplastic organs having been noted {see page 392) In 1937 on y / 
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instances of this combined <lcfornut\ could he traced In Ste\ens 
He estnnntcd that it occurred once m J2 000 bodies During the 
suhscciiunt ten NCirs reported cases ha^e advanced to tO (Ilnnlev 
and Sttcl) whuli iiuluatcs tint tho\ arc less uncommon thin the 
pimiti of the hlcnturc noiild suggest A correct preopentne 
diagnosis was made m less than "0 per cent 

ComphcatiniiH — rhcrc arc numerous records of concomitant 
innirormation in the genital orgins pirtuulirK m the female where 
assou itcd dcformitv is almost in\ amble the uterus vagina and 
tubes being pirlnllv or comjilctclv undevclojicd The Mullerian 
duct IS dilTirciilmtcd about 


the time that the kidiuv 


>1^ _3 —Till r Ml )in 
ki In \ VV lin] ii n ii 
> rl 1 iiitn n I lltt^ Ilk 
rnl if) 1 mnw snt i r 
itinim I K IK nl li t( ml 1 
uitli iiinillir nmt ri i1 
C, I nir t riKB i nii iiinp 
n cirfiiilo lit rounw to n 
joint ].i t 1 1o tl K. ro 
lino j lilt \ li r It w IS 
stn tun 1 Ki In t i o ii 
tr< 1 nt til I \ 1 r Ui 
ilmo or tt oml j rol il U is 
111 X im; I of oto| 1 1 I nt 
tl fiot tlmt til I I It 
f o « siillj I n 1 lilt 
nf.iin t this ft kl Ii > 

I A oi I n it tl ir 1 liinil ir 
oM In mil IK oorr tit 
rotnto I Til ol j t« s ii 

onl ill I till roiiIoiiK il J < s 
Its fston (i) lit tl I rostnto 
I loh wer riitifltit, oh 
stniotioi to micturition 
CiliiH <1 pi in Ik to lift of 


starts its nugritiofi cntii d 
wards (fiftli week) and this 

IS thought to account for the frc(picnc\ with which deformities affect 
that chinncl In the male the testicle nia> be atrophic undcscended 
{I ig 234) or absent The two deformities are inv anablv homolatcral 
Stephan estimated this incidence at 38 per cent 

Complications m the kidnev itself are \erj common Straeter 
places them at 31 per cent of all pelvic kidnejs but Bughee and Loser 
found 23 ectopic kidnev s 21 of which were infected H\ dronephrosis 
{see 1 ig 232) pjonephrosis and stone (Fig 234) are common whilst 
a neoplasm has several times been seen A tuberculous example is 
seen in Fig 235 

A misplaced kidnev is a serious complication in pregnancy and 
labour It nnv obstruct deliverv and necessitate Cresarean section 
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Pressure exerted on the kidney may cause severe damage to that 
organ, and necrosis has been recorded (McCown), Rupture of the 
uterus or kidney has also been noted (Albers Schonberg) There is 
a high incidence of spontaneous abortion at an early stage amongst 
all varieties of low-lying ectopia The dangers of pregnancy should 
be explained to women affected with this malformation 

Symptoms. — The symptoms are anomalous Pam may be felt 
at the site of the misplaced kidne}'^, but is more often referred to the 
loin, in the situation customary for renal pain. Pelvic ectopia may 
give rise in women to dysmenorrhoea and dyspareuma The kidney 
has frequently been palpated low in the loin, m the iliac fossa, or by 
vaginal or rectal palpation, and may be immediately and easilj^ 
recognized, as was the case with the kidneys shown m Figs 231 and 
235 Its identification is, however, not always easy In the female 
pelvis the swelling is liable to be regarded as having a gynaecological 
origin 

Pyelography {Figs. 231, 232, 234), should supply the key to the 
diagnosis By it the position of the kidney, the congenital malforma- 
tion of the pelvis, as well as any acquired lesions are rendered evident, 
Gottlieb showed that up to 1911 this examination had been employed 
in 12 per cent of cases , in a further series running up to 1924 it was 
used in 30 per cent , and of 50 fresh cases up to 1927 48 per cent 
were correctly diagnosed by this means. 

Treatment. — This will be dictated by the sj^ptoms, the presence 
of concurrent disease, and the state of the other organ The extra- 
peritoneal approach to the iliac kidney is the best, but the transperi- 
toneal is recommended when the kidney is low over the sacrum 
Stones are very accessible m the anteriorly placed pelvis, but a sharp 
lookout must be maintained both m this operation and m nephrectomy 
if the rich and irregular vascular supply is to be safeguarded The 
deeply placed pelvic organ is not easy to treat because of its short 
ureter and its fixity 

CONGENITALLY UNDERDEVELOPED KIDNEYS 

Considerable confusion regarding the nomenclature of renal 
defect has existed m the past, the three terms, hypoplasia, aplasia, 
and agenesis, having been interchangeably or at least loosely applied 
They have now been more accurately defined on the suggestion o 
Gutierrez and the meanings he has attached to the terms are accepte 
in America and will be adopted m the present description 

In the production of these defects it is possible for either or ot i 
of the two elements which go to form the kidney to fail the meta 
nephros. giving origin to the mam parts of the parenchyma, or le 
Wolfiian bud {Fig. 253, page 410), which produces the ureter, pelvis. 
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and collecting tubules If the metanepliros is deficient the kidne> 
maj be absent (agenesis) or ma\ be represented b\ an underde\ eloped 
organ (lupoplasia) In hjpophsia the ureter and peUis are always 
present though tlic\ ma\ be undersized or infantile in t\pe In 
agenesis the ureter and other collecting elements ma\ be found m 
aii'v grade of de^clopment but are more often than not missing 
\Vhen the other element the AAolflian bud is fault\ the collecting 
s\stcm is primarilj affected and is partialh or completeU a\ anting 
The metanephros maj be simultaneousU absent (agenesis) but has 
in man} cases started to deselop normalh lleccning no collecting 
elements it aborts (aplasia) 



Hypoplasia — If a metanephros is partialh dcfectise a more or 
less underdcA eloped organ amU represent the kidnc\ and the name h\po 
plasia IS ipplied to the condition The kidnc\ consists of n thin walled 
functionless sac (i*i5 230) The ureter and pehis are present and 
patent but the pehis ma% be rudimcntnrA and show irregular fcitures 
The opposite kidncA is h\ pertrophied to take o\ er a double share 
of work but IS \er\ susceptible to disease — infection stone etc — 
and Anders has shown that 42 per cent of such orgms arc the seit 
of achanced chrome nephritis The In poplastie kidiies nn\ be found 
accidentalh when nnestigating disease m its fellow but as pointed 
out b\ Mackenzie and ns obsers cd in scscral eases m the writers 
e\pcricnce it is a cause of pain referred to the correspondiiv loin 
the pain being relies cd b\ rcmosal of the deformed kidtus 
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shadow on the affected side tends to be broader than its fellow and this 
has been confirmed by others 

Bladdei. — The bladder findings are highly important to the 
clinician and may supply the first intimation of abnormality. The 
ureter of the solitary kidney is discovered most commonly at its 
correct site and the corresponding half of the trigone is fully developed 
The opposite half of the trigone may be normally shaped, but is 
generally more or less atrophic, the interuretenc bar then disappearing 
at or about the midline {F^g 239), It requires emphasis that although 
the ureteric orifice of the missing kidney is usually absent, m 10 per cent 
of cases it is present The discover}^ of an opening does not, there- 
fore, justify the assumption that a kidney is present The bladder is 
occasionally deformed or absent, the ureter in the latter case ending 
ectopically 

Genital Malformations. — In view of the embryology of the 
urinary and genital apparatus it is not surprising that malformations 
should be shared in common Malformations of the genital tract 
both m the male and in the female are more common in association 
with the unilateral absence of a kidne}’" than with smy of the other 
dysplasias of the urinarj^ organs I^^inter estimates that they occur 
m about one-third of all cases The importance of this fact to the 
surgeon was not appreciated until Ballowitz’s important paper (1895) 
From the literature this wiiter collected 213 cases of congenital 
unilateial absence of the kidney. In 110 of these no mention was 
made of the condition of the genitalia In the remaining 103 cases 
a malformation of the genital apparatus was lemarked m 73, 28 being 
males and 41 females, whilst the sex was left unstated m 4 These 
figures appear to indicate a preponderance of deformities amongst 
women, which, however, Papin questions, since genital abnormality 
assumes more importance in the female than in the male 

Recent woik appears to point to a greater proportion of associated 
genital malformations in men, which might be expected on embryo- 
logical grounds, for the jDiimitive ureter is more closel}" connected vith 
the Wolffian duct (vas deferens) than with the IMullerian duct (vagina, 
uterus Fallopian tube, etc.) Figures are contradictor}^ Hennesse} 
reports that 48 per cent occur in women, Collins figure being 89 per 
cent In the male the chief defects concern the epididymis, vas 
defeiens, common ejaculatory duct, and the seminal vesicles, any or 
all of which may be absent oi atrophic The corresponding sice o 
the prostate likewise fails to evolve whenever the efferent channe s 
are undeveloped Testicular atrophy invar labh’ accompanies t ese 
hypoplasias In the female the pimcipal defects are small 
absence of the corresponding uterine horn and its Fallopian u^e 
double uterus, double vagina, and non-development of the u erus o 
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been practised on these organs ith success On not a few occasions 
they have been unwittingly removed 

ABSENCE OF BOTH KEDNEyS 

The absence of both kidneys constitutes an abnormality of no 
surgical interest, as the individual survives but a few hours or days 
Coen collected 83 cases from the literature m 1884 and Solowav'm 
1939 brought them up to 121, The deficiency is as a rule, not confined 
to the kidneys. The ureters are generally absent, and in most cases 
the bladder also. Multiple deformities are usually observed. The 
condition also occurs in the lover animals (Garcia) 

THE SUPRARENAL GLAND IN CONGENITAL UNDERDE\^LOPMENT 

OF THE KIDNEY 

The supiarenal gland should be important m a condition which 
so often terminates fatally from hyperpiesia The facts are not easy 
to determine as many cases are carelessly reported or improperly 
classified On theoretical grounds one might anticipate that if the 
renal defect were primarily metanepliric the suprarenal might tend 
to be small or wanting, whereas if the Wolffian development vere 
faulty the supiarenal would be unaffected This appears to be approxi- 
mately what happens Thus m Nation's nine aplastic kidneys 
(Wolffian defect) which were examined post mortem the suprarenal 
vas present m all. whereas in most, though not all, reported ‘ solitar}" 
kidneys ’ the supiarenal on the opposite side was absent In some 
In^ioplastic kidneys the adrenal is small (eg. Huff and Boger's case). 
The matter however, requires more careful working out 

SUPERNUMERARY KIDNEy 

This is the rarest type of renal anomaly In 1930 Farm re^neved 
the literature, and. after excluding many doubtful records and others 
falsely described as supernumerary, he collected 25 apparently 
authentic examples In the same year Kretschmer added a personal 
case and increased the list to 30 vhilst in 1940 Hanley brought it 
up to 43 

By the teim ^ supernumerary kidne}' ' is understood an independent 
organ provided vnth separate fibrous and fatt}’ capsules peh is an 
blood-supply, and ha\nng no connection with the other kidne} o 
the same side. The latter occupies its customary position m t le 
loin and is approximately normal in size (4 cases are reported vhere it 
was notabK diminished). The size of the supernumerar\ organ ^ anes 
from that of a bean to that of a fully developed kidne\' The s lape is 
reniform though it may show lobulation In Farm s co ection 
supernmnerary kidneys lay to the left 8 to the right, o t le spine 
and 4 m the niidlme Only 3 occupied a position in the bod} iig er 
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tlnn the nornml organ The pehes of the two ki(lnc\s were separate 
in all examples In less than half the cases separate ureters rin to 
the bladder in the remainder the ureters combined before reaching 
that Mscus but in 2 cases an c\tra\esicnl insertion into the \agina 
was obscr\cd Some additional pathologic il complication has been 
obsened in about three fifths of the reported cases and ma\ in man\ 
instances be suitablv met b\ rcmo\ al of the supplcmcntari kidne\ 
Kretschmer, howe\cr showed tint disease was also present in the 
other kidnex on the sune side in about a third of the eases 

Supcrnuincrarx kidnex s hax c been obserx cd in the cow (Pieth) 
and pig (xon llanstmnnn) 

11 CONGENITAL MALFOIIMATIONS AND DISPLACEMENTS 
or THE URETER 

ASSOaVTED \(TrH A MISPLACED KIDNEl 
When a kidnex is misplaced its ureter must of necessitx folloxx 
an unusunl course Thus xxith unilateral renal ectopia the ureter has 
to cross the midlmc in pclxic ectopia it is short and xxith horseshoe 
kidnex the upper ends of both ureters are displaced forwards and he 
undulx close to the spine These ind other congenital displacements 
resulting from renal nnl dcxclopmcnt hax e alrcidx been described 

DUPLICATION AND BinDITY OF THE UKETER 
Duplication and bifiditx of a ureter are both xerx common In 
duplication tx\o distinct channels arc present from a single kidnej to 
the bladder xxhilst in bifurcation the channels are separate aboxe but 
unite at some point betxxccn the renal pclxis and the bladder Double 
and bifid ureters xxithoiit exception aic found to drain a duplicated 
pclxis \ ureter bifid in its lower portion ind single aboxe is practicallj 
unknoxxn though Rihnier has reported an authentic instance In 
each condition the two ureters run their courses in close proximitx 
bound together in a common connectix e tissue sheath It is important 
to differentiate between a single kidnex haxing two ureters of its oxxn 
and the condition of unilateral fused kidnex each component of which 
IS serxed bj a sepante ureter In tlie latter the fused organ repre 
sents the glands of the two different sides winch haxc ascended on the 
same side of the bodx and united (see page 385) It is presumed 
that duplication of the meter results trom a splitting of the original 
ureteric bud into two parts each of xxhicb forms its own pclxis and 
collcetiDg tubules ind claims its own quota of metanephne tissue 

DUPUCATION OF THE URETER 

Unilateral duplication of the ureter is frequentlx encountered as 
It occurs in about 2 or 3 per cent of bodies (Bostroem Pohiman et al ) 

20 



402 


CYSTOSCOPY 


The sexes are equally prone to the anomaly, and the rnrht 
sides are affected m like proportions. Bilateral duplication 


and left 
IS much 



Fig 241 — Duplication of left pehas and ureter — Note (1) Relatne length 

of the two kidneys , (2) Sizes of respective pelves and ureters , (3) The deep sulcus 
between the two sections of the duplicated kidney each of which has its own capsule , 
(4) Separate blood-supply to the upper elements , (5) Crossings of the two ureters 
and the insertion of the ureter from the upper pelvis below and internal to its fellou 
A catheter has been introduced into the lover ureteiic orifice and has been made 
to emerge through the v all of the ureter m its upper part The lower orifice drains 
the upper portion of the kidney, (6) Connective tissue sheath enclosing ureters 
which has been retained below but removed above , (7) The upper portion of the 
kidney is moulded ov^er its fellow so that its under-surface is concave and its 
general outline semilunar The lower portion is renifoim A, Sepaiate v^’essels 
to upper segment, B, Upper pelvis, C, Dividing sulcus, D, Lover pelvis, 
E, Catheter , F, Tv o orifices (note emergence of catheter) , G, Tv o ureters m 
common sheath 
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less frequent, but is not uncommon The author persomlK has seen 
multiple examples 

There is much constancv m the anatomical arrangements 
Starting vbo\e there arc tA\o pel\cs aaKicU serAC independent portions 
of the kidnei {Figs 241-244 and 249) The> are placed one aboie 
the other ne\er one m front of the other The upper pelvis is the 
smaller and drams approximatelj a third of the kidnev , the loner 
obviousl} the larger serving the remainder These proportions are 
singularlj const int Exceptions have nevertheless been known, the 
two divisions having been equal m size whilst m two instances the 


Ftj I’ Fiy 243 

/tjf _4 243 — -Duplication of ureter and p 1 ms The eothetcr in the uriter 
draining lower pelvis did not enter area of pyelopram Th 3 pelvis was distend d 
first (Fty -4*’) and later the upper pelvis was fill d thro iph cath ter which appears 
in the pvelof^ram {Ftj ’43) Note small siio and rudimentary appearanec of 
upp r pt Iv IS 

Upper was the larger The ureters are proportionate in size to their 
pelves Usuallv the upper pelvis shows two or three minor cahees 
onlv and it appears to represent the upper major calix and associated 
minor cahees of a kidnev supplied with a single ureter whilst the 
lower pelvis which is larger and better fashioned corresponds to the 
middle and lower groups of caliccs The pelves never communicate 
The contrnrv has been affirmed bj several writers almost certainlv 
incorrectlv and on embrv ological grounds it would appear improbable 
that thev could communicate 

Passing downwards we find tint the ureters bear definite relations 
to each other The superior ureter at the upjicr end starts interna) 
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Fig 244 — Right pelvis duplicated Upper segment ^ery small Lower 
segment might pass for a complete, normal pelvis, though the upper cali\ is unduly 
short No concomitant disease or dilatation Normal left pelvis, but showing a 
tendency to bifidity, as is often the case when the other side is double 


to its fellow, but soon passes behind it so as to become external In 
the lower third of its course to the bladder it again crosses posteriorly 



Ftg 245 — Double ureter Note the 
absence of crossings 


SO as to regain the inner side {Figs. 
241-249) This is true for the 
majority of ureters, but does not 
cover all cases A pyelogram is 
shown in Fig 245 in which the 
ureters run parallel courses without 
crossing, and Papin has illustrated 
a specimen in which the upper tube 
wound spirally round the lower. 
When the bladder is reached 
it is found that “ the ureter of the 
upper half of a double organ opens 
(within or without the bladder) 
caudally and mesially to the ureter 
of the lower half ” This law 
was formulated by Weigert in 1877 
and was restated by Meyer in 1906 
It IS known on the Continent as 
the Weigert-Meyer Law It may 
be supplemented by the statement 
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that the ureter of the looser pehis opens at the site which is correct 
for the normal single ureter The explanation of this relationship is 
gi\en in Fig 246 where it will be seen that the lower ureter on the 
\as precedes its fellow during their migration towards their final inser 
tion and that this precedence continues till the leading ureter wins 
home when progress bj the second ureter ceases This law likewise is 
not w ithout its exceptions (Perlmann Bostroem Nicolich et al ) At 
their point of implantation I haae known the two orifices to be so 
closeU approximated that the\ appeared cj stoscopicalK as a single 
opening and were onl\ distinguishable bj the double efflux rendered 
eaident through chromocjstoscopj For the most part howcaer thea 
will be found suflicientlj far apart to be casilj recognized The lower 



Fig — To explain whj the upp r renal element receives thp lower ins rtion 

at the bladder The oripn from the W olflian duct (ste t age 410) is s en and in the 
tn gration along that channel to reach that part of the cloaca which ultimately 
forms the bladder the ureter which w as originally the low er one precedes its partner 
and thus eventually becomes the upper 


opening ma\ indeed be far remo\ed m the direction of the bladder 
outlet or ma\ open into the urethra or elsewhere Extra\esical 
implantations mil be described later 

BIHD URETER 

A bifid ureter {Figs 247 248) is one which when traced upwards 
from the bladder is found to diMde at some point a\>o\e the meatus 
and below the renal peKis into two separate channels The point of 
this dnision is ser\ \ amble It ma\ be situated actualh within 
the scsical wall or on the other hand so high up as to appear inerch 
as an exaggeration of the bifid peU is (Cliapter XX^ ) Bifidits is 
said to be at least as common as duplication though precise figures 
are lacking It escapes notice at c\stoscop\ and at instnimental 
urographs the catheter mas pass up one branch nhich alone rccciscs 
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the opaque medium, though frequently there is an overflow to the 
other channel. Excretion urography shows up many examples. 
Bifidity on one side may be associated wuth duplication on the other 
{Fig 249) Bifidity on both sides is extremely rare for Papin could 
find but 12 reported cases up to the 3 ’^ear 1927. When the bifurcation 
takes place near the bladder the anatomical course and relationships 
of the two ureters, as also the forma- 
tion of the two pelves, are identical with 
those described for duplication Wlien 
the division is higher one or both of 
the ureteral crossings may be wanting, 
according to its position. 

If the ureteric orifice is duplicated 
one tube may fail to reach the kidney 
and so ends as a cul-de-sac at a greater 
or less distance above the bladder. 

This is a suggested origin for a vesical 
diverticulum Similarly with ureteric 

ff 

Fig 247 — Bifid ureters High junctions Fig. 248 —Bifid ureter Low junction 

No other pathological condition All segments dilated 

bifurcation one of the channels may abort and it is then termed a 
uieteiic dtve) ticulum Such a diverticulum may house a calculus, 
and by this or other means may be a cause of obstruction to the 
functioning channel. 

The outward appearance of the kidneys associated with duplica- 
tion and bifidity of the ureter does not differ much from the normal 
except that they tend to be somewhat longer Often no alteration 
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IS obsenTble e\tcrn'ill\ Sometimes a furroM is present indicating 
the boundaries of renil substance drained b\ the respecti\ e peh cs 
This furrow is stated to be most e\idcnt when the bifurcation is near to 
the kidncA (Papin) On longitudinal section {see Fig 241 page 402) 
the diMSion is more apparent each pelvis obviouslv liaving its own 
parenchvma The two areas of parenchyma are, in nianv examples 
partlv separated bv a double laver of capsule which insinuates itself 
between them like the pleura between two lobes of the lung Tlie 
position of the kidnev is not affected by these structural variations 
It almost mvanablv occupies its correct situation in the lorn and its 
two pelves have rotated correctlv so as to face the midline 
The blood v essels associated 


with these anomalies hav e not been 
carefullv described but appear not 
to be grossly abnormal 

Associated anomalies occuriing 
in the urinarv organs are (n) 
ividnfi/ — defeetn e dev elopment 
(hvpoplasia, aplasia, agenesis) 
polvcvstic disease renal ectopia 
{see page 410 et seq ) horseshoe 
kidnev (&) Ureter — ureterocele 
{see page 235) ectopia stricture 
(cspeciallv of the lower ureter 
where it forms a junction with 
that from the upper pelv is) riicsc 
are said to occur in about 10 per 
cent of cises but tlie author lias 
seen manv ureteric duplications 
and bifidities but has certainlv 
not seen so high a proportion of 
additional congenital anomalies 
Ccnital defects arc unusual 
Diagnosis —The diagnosis of 
duplication is self cv ident at cv sto 
scopv in most lases for the second 
fellow \Mien however the openinc 
when It IS extras esical it will be 



/ t(j .la — r)U| hrotion of tlio trw-t on 
tlip ripht Sido Tl iij jiorj Ixisissnin whnt 
La'loonod Th lonp »ipp r cnl x an I 
almost pomp! U bIsjup of [ It is on (fi 
1 ft silo constitiit n transition I tn n 
tlio H tt-pp of |vl\is (i o). -8 411 413 ) nn 1 
tru lihlitj 


meatus lies some" lure nc ir its 
IS fir disjihced and cNpccnllv 
more eisiK overlooked Doth 


ureters must be cathctcrizcd ami the urine examined Lrogriphv 
will exhibit the contour of their respective pelves displivmg all the 
various features which htvt been aliove dost ri bed ^^hc^ the eomli 


tion IS bilateral cxtrction iirognphv offers advantages csjiecnllv m 
the male as four cathetcnz-ations arc (hriiciilt to in imge and inav 
prove distressing to the patunt 
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A bifid ureter cannot be recognized apart from urography, which 
may be either of the instrumental or intravenous variety With the 
latter it may be necessary to examine several plates before the picture 
can be pieced together owing to the fragmentary nature of the 
shadows and indeed excretion urography may fail or mislead owing 
to diminished function of one segment It does not reliably differ- 
entiate between a bifid and a duplicated ureter With instrumental 
urography the following possibilities are presented — 

1 The catheter tip lies distal to the bifurcation and contrast 
fluid flows up each ureter. 

2 The catheter passes beyond the bifurcation up one or other 
channel, generall)^ selecting the larger one The fluid legurgitates 
dowm the occupied ureter and up the other one The presence of 
a catheter obstructing the lower ureter encouiages regurgitation into 
the unoccupied tube, the distension of which, however, is often found 
to be poor. 

3. Pyelograph)^ outlines a small obviousl}^ incomplete pelvis 
and attempts are made by withdrawal, or by withdrawal and reinser- 
tion of the catheter to demonstrate another pelvis 

Complications. — Kidneys with duplicated outlets are very suscep- 
tible to disease Robinson discovered hj^^dio-ureter of one ureter in 24 
per cent of 50 specimens of duplication, while Biaasch and Scholl, 
reviewing 144 cases at the Mayo Clinic, showed that 54 per cent had 
definite pathological complications, including h 5 ^dronephrosis, pyone- 
phrosis, pyelonephritis, tubercle, and lithiasis Mertz, examining BOO 
reports, found disease m 80 cases (27 per cent) These included 
Obstruction with or without infection {see Fig 274, page 454), leiial 
tubei culosis, renal {Ftgs 250-252) and ureteric hthiasis, and atrophic 
pyelonephritis One section of the kidney may be infected or other- 
wise diseased whilst the other escapes The two different parts will 
then be dissimilar m respect of (1) Normal urinary constituents , (2) 
Pathological contents of the urine (albumin, blood, organisms, etc ) , 
and (3) Functional capacity 

Treatment. — Disease in these organs may be treated on general 
surgical principles The existence, however, of a double outlet and 
a separate blood-supply encourages an attempt at resection of the 
kidney when the disease is limited to one part, and a growing number 
of case reports of such procedures is available The kidney shown 
m F'lg 252 has a double pelvis and ureter The lower poition is 
dilated, and contains a stone {Figs 250-252) Several large cysts 
aie to be observed in the renal tissue It was resected In performing 
a division of the two portions care must be taken (1) To keep to t le 
natural line of separation between the two portions, winch is sometimes 
shown by a deep sulcus {see Fig 241) , (2) To seal exposed tu u es 
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Y\ith a cniitcn (3) To lea\e abunchnt capsule for o\ ers tit clung , 
(4) To suture carefulh otherwise a urinar\ fistula maY form The 
ktdneY pouch should be drained 



Ftgy oO-’ _ — Showinp straipht rid opraph uropram and operation 
apec men an 1 illustratinp procedure m d acno s Straipht radiograph showed 
a ample shadow erj loi down and externalli placed Cl8to8cop\ re eaWi ti o 
ur teric orifices on tV c r pht aide Both ner cath terized Note the course of th 
eath ter to lower pel is The uropram sho s the doul le \ ehis tl e d stension of 
th loi er segment and the I lott np out of th atone shadow The whole kldnei 
lies low At operation th lo ver component as remoied as it was sexereh cietic 
the I n folio ed hemp that of fJj natural cl aiop ( « Itn dranini; an I J- ij 'll 
page 40-) The specimen is d awn from aboie (cut surface) 
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ERRORS OF IMPLAISTrATION OF THE URETER 
The orifices of the ureter may be faultily inserted within or 
\Nithout the bladder Faulty insertions wWiin the bladder have already 
been discussed They are associated : (1) With malformations of the 
kidney a good example being when the single ureter of a solitary 
kidney opens in the midhne ; and (2) With duplication of the ureter, 
when, one of the orifices being normally situated, the other is displaced 
towards the vesical neck The majority of mtra vesical displacements 
are S 5 m-iptom-free and are. therefore, found unexpectedly at cystoscopy 
or in the cadaver, 

ExUavesical xmplaniations are more important They are much 
commoner with double {see page 401) than with single ureters 
Hartmann (Leipzig) collected 16 cases of positive and 12 of doubtful 

supernumerary displacements as 
against 7 in which a single ureter 
was ectopic. IVith double ureters 
it IS always the channel vhich 
originates from the upper pehns 
(lower insertion at the vesical 
end — Weigert-Meyer Law) that 
IS ectopic 

It will be recalled that the 
ureter origmates as an offshoot 
(Fig. 253) from the lower end 
of the Wolffian (mesonephric) 
duct (seminal duct duct of 
Gartner in the female) and that 
from this it migrates to the uro> 
genital sinus (sixth week). The 
two ducts then part companj', the ureter passing forwards and 
upwards to that area which will ultimate!} form the tngonum vesicse 
and the vas continuing downwards m the genital cord side by side 
with the i\Iullerian duct the two opening near each other {Figs 254. 
256) All the various degrees of ectopia result from the ureter retain- 
ing its association with the parts from which it originated or along 
which it should migrate to reach its correct insertion — therefore 

1. In the male {Fig 254) it may open into the common ejaculator} 
duct the seminal vesicle {Fig 255). and occasionally into the last 
section of the vas deferens It may also open at the verumontanum 
If after its separation from the Wolffian duct it has failed to mo\e 
sufficiently ventralwards towards the bladder its outlet will be found 
m the posterior urethra — alv ays at or above the le'^^el of the verumon- 
tanum, never below it. and always on the floor In reaching this 
situation its course ma}" pass betv'een the bladder and prostate or 


Mesonephric duct 



Fig 253 — To show the? origin of the ureter 
from the mesonephric (Wolffian) duct {Affer 
Keibel ) 
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Tii-iN tr'i\erse the htter In an\ of these abnoriml situations but 
imticularh when it opens into the seminal channels its orifice is 
prone to stricture formation The result then \aries nith the 
anatomieal conditions If tlie ureter is a single one the nhole of the 
iinnarj channels on that side arc dilated If on tlie other liand it 
IS one of duplicate ureters the upper and smaller pehis alone is 



Ftj 254 — D ARram explaimnp; faulty ins rtions of ureter in the inal \rising 
from the lower end of the uolirian duct {see It;/ ‘*53} it maj remain attached to 
I Thevas 2 The seminal \ es cl 3 The common cjaeulatorv duct 4 Thejunction 
of common ejaculatorj duct and urethra at \erumonfanum S The floor of the 
yioatcnoT urethra a\>o^e vc Turnout atium 6 Th interual meatus 7 The hat of 
Hell St Stalked hjdatid of tlorpagni — ^remnant of pronephros The Mullerian 
tluct 13 represented b> th utnculus mascuhnu^ (UM) and the sessil hydatid of 
Morgagni (Sr) The intermediate portion disappears and is indicated bs a dotted 
line Compare Fiy 

imohed Thom (1928) collected from the literature 01 examples of 
ureteric ectopia in men The prostatic urethra accepted the ureter 
33 times the aesicle 17 times the tas 0 and the ejaculatori duct 5 
Onlj 7 of these cases Mere diagnosed during life 

2 In the/c)nflle (Fig 250) the structures mIucIi are the homologues 
of those affected m the male ma\ recci\ e an ectopic ureter These are 
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the duct of Gartner,* the vagina, and the urethra. Hartmann 
(Copenhagen) states that the ureteric opening was found in the 



Fig 255 — Three vie«s of parts removed from an infant who was the subject 

of se\ eral deformities x i j ^r:.ccinn 

1 Posterior aspect (centre), note (a) Below — a rosette w ith a centra ep 
where the rectum opened into the posterior urethra (6) The right ure 
into the right seminal vesicle, which is dilated The corresponding kidn^ is > 
nephrotic and cystic (c) There was no vas deferens on this side ( 
ureter and vas deferens are inserted normally The a esicula seminalis o 

is not Msible (’ accidentally remo\ed) r left 

2 Anterior view Asymmetrical trigone showing normal insertion o 

ureter and an undeveloped right ala The dimple m the posterior ure r 
opening of the rectum to 

3 Lateral view before remo\al of funnel of rectum showing its att 
the prostate, etc {From specimen lent hy the late E D McCrea ) 


♦Gartner’s duct (remnant of the AYolffian duct), 's^th fe^v 
appears in the human female but it persists m the so^^ , elephant, ana o ^ 

AMien it persists, it lies in the mesosalpinx and, reaching the ce^^^x u ’ P ^ 
the latter superficially and continues do^^n m tlie ^\all of the 
the duct of Bartholin in the vulval cleft We are thus 
circumstance that the remnant of the AA^olffian duct lies embedded 
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vestibule in 21 cnscs in tlie \agun m 8 in the diict of Gartner m 2 
Thom (1928) collected from the liter itiire 117 cises in \\omen The 



hg ‘»o6 — Fault^ ins rtions of iirtter in the female The Mullerian duct is 
seen in this sex to dexelop into the Fallopian tube uterus and xaf^ina The 
Molffanduct from uhich the ureter onjtinatis liecomes ludim ntar\ Its remain 
d raareth hjdatid of Morgafrni (Hy) foondn ar the fimbriated end of the Fallopian 
tul e and tl t xertical limb of the organ of llos nmull r (in broad ligamint) Portions 
1 elow this disappear in the human — set dotted hne Remnants are sometimes 
found in th lateral wall of the xagina where It is call d the duct of Gartner The 
emhrjonie association of the ureter with this duct max p rsist and it is then 
found in the wall of the vagina ( I 2) The line along xelui-h the ureter t rax Is in its 
journ V to the I ladder is representc 1 by the posterior wall of tho urethrv anl the 
bar of Belt The opening mav the eforo b found at the B\ternal or jiit rnal 
ur thral rneatus (3 5) in the x all of the urethra (^) or on the bar of 13 11 (6) Com 
pare Ftg o4 

urethra receued the insertion 37 times the ^ agina 3J the \estibule 45 
and the uterub 3 times In Tbout 9 inst'inces (Da\is jMulholland 


structures which are dern ed from the Mullernn duet but this is easily understand 
able when the close embrx ological association of these two primitixi, channels is 
considered The ureteric bud arises from the lowest part of the \^ol^lnn duct 
and so when ectopic rarelx emerges as high as the cervix ( \ndrews collected 6 
cases including a personal one in which the opening was near the cervix) The 
most common exit is at the vestibule 
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etc ) the ureter in reaching the female urethra traversed the fibres 
of the internal sphincter By this muscle it was compressed except 
during micturition so that the patient was not incontinent In this 
way the accessory ureter was turned into an additional receptacle 
and underwent dilatation 

Opening of the ureter into the lectum is a veiy rare phenomenon. 
It occurs when the Wolffian duct and ureter have failed to move 
before the rectum is split off from the urogenital sinus It is invariably 
associated with other gross developmental defects 

Symptoms and Diagnosis. — In the female the symptoms are 
characteristic There is diurnal and nocturnal incontinence of urine 
to the extent of one-half or less of the total urinary output, whilst 
the remainder is periodically and normally evacuated The condition 
originates at birth but is not evident until bladder control has become 
established The undei lying cause may go long unsuspected Con- 
tinual urinary leakage causes excoriation of the skin of the vulva 
and thighs. The patients are keenly alive to the severe social dis- 
advantages from which they suffer The supernumerary orifice 
requires a diligent search with a speculum and a good light as it is 
invariably small and hidden by folds of mucosa When it lies in the 
vagina a vaginal tampon and the intravenous injection of indigo- 
carmme may, if the function is adequate, assist m its identification 
When at the vulva, close and piolonged msjiection is necessary or it 
will be overlooked The periodical appearance of a few drops of 
mine brought down by ureteric peristalsis will eventually betray its 
whereabouts Pressure over the flank oi lower abdomen sometimes 
expels pus into the vagina and show's the situation of the outlet. 
Local pressure m the vagina itself may similaily milk down the contents 
of the ureter 

Urinary leakage due to ectopia is veiy liable to be attributed 
to vesical incontinence from sphincteric weakness, which is much 
commoner A useful test distinguishing these two conditions in 
difficult cases is to introduce a coloured fluid — indigo-carmine, because 
of its iich colour, is the best — into the bladder A perineal pad will, 
in the case of ureteric ectopia, be moistened with mine free from 
carmine but m the case of vesical incontinence it will be stained 

Whatever the position an attempt at catheteiization should be 
made with a vicav to obtaining the separated urine, to renal function 
tests, and letrogiade pyelography But catheteiization may prove 
difficult or impossible owing to stenosis of the orifice The mine 
fiom an ectopic ureter has a low^er sjiecific gravity than that from 

* Campbell, reporti^ i ‘ 1 m children, denies that the orifice is small, 

which IS contiary to tl/ u of most writers 
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tlic bHddcr 'ind is deficient in the eustonnr\ unnarj salts It !>> 
almost nlw u s infected though the degree of infection \ rrics con 
Elder ibl\, the fluid in some instances being miidh purulent m others 
consisting of thick stinking pus Renal function tests usualh show 
poor function If the catheter has been successfully passed a p\ elogr un 
of the associated pel\is will bo obtained Imariablj it will gue 
ey idcnce of some grade of injury ( J ig 257) The e\hibition of the 
remainder of the urinary tree may adyisedh be left to excretion 
urography, tlicrcby ayoiding the risk of spreading infection 

Excretion urography maj precede or follow the discoycry ot in 
ectopic ureter In the former eyent it ma\ display the duplicated 
upper tract but tlie function of 
the imoKcd renal segment is 
usually so )oyy that the excretion 
of uroselectan, as of indigo car 
mine, more often than not fails 
The loyycr component is yyell 
shoyyn and as it mimics the normal 
quite closely it may be mistaken 
for a complete pcKis but to the 
practised eye it looks suspiciously 
rudimentary (cf Figs 244 and 
240) In particular it is nuincri 
cally short of calices and the 
substitute tor the upper major 
calix IS stunted If the outline of 
the top of the kidney is cicarlj 
display ed it yy ill be recognized that 
an abnormally large section ot the 
upper iiole is dey oid of a drainage 

Fij 5 — Er tenc rctoi la Onfic iii 

system \estibul Betrocrad pjtloprim of 

In the mole urinary incontin both peke*. tho lower bemc nonml th« 

, . *1 . upper onlv lartnih fiU (I auu showme e\i 

ence does not occur as the ureter ^ence of ee\ere l>ael prf*!Surt 
opens behind the external y esical 

sphincter tlie urine returning to the bladder through tlic weaker 
internal sphincter The condition therefore escapes obseryation more 
rcadilj than m the female Man} such ureters arc almost certainly 
missed An excretion urogram may show a double ureter extending 
to the bladder The absence of a second orifice in the bladder on 
cjstoscopj is not helpful because it is hkeh to be attributed to tlu 
fusion of the two channels immediately before they enter the bltelder 
rather than to an ectopic ureter though the alternatiye cxphintion 
must be kept in mind Lrcthroscopy is cillcel for The ureter has 
been cathcterized through a posterior urethroscojic The eomhtion 
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CHAPTER XXIV 

renal function tests 

f ction tests are an integral part of the investigation of a 
' f and many cases go on side by side with the cystoscopy, 
jutien jjjQst important of them actuall}^ depending on the cystos- 
jonie 0 performance Such tests may be applied to the function 

eoj\v for ^ kidneys taken together (total renal function) or to that of 
f'the kidneys individually (separate renal function) Speaking 
each cystoscopist is more concerned vith the function of the 

organ than with total function, though the latter also may 
iiidi''^^^^ important bearing on his final summing up. But he is usually 
^^ith disease primary m one kidney, and having discovered 
^fhJS the affected organ, he next wishes to know the condition of 
^^fellow, III Auew of the possibility of surgical intervention 
jj^fQnnation about separate renal function is obtainable by excre- 
n urography or by cystoscopy, but quite frequently both these 
^^^^j^^jjiations are carried out in the same patient and the answers 
available for comparison and indeed generally give similar and 
^^pfjrinatory results A consideration of excretion urography will 
be deferred until Chapter XXVII Cj^stoscopic function testing takes 
two possible forms . (a) watching the outflow of d3^es tuffs at the 

ureteric orifices , and (b) with the aid of ureteric catheterization, 
collecting the secretions from the kidnej^s individually Before the 
days of excretion urography the cj’^stoscopic methods were the only 
ones available for separate function tests and they remain exceedingly 

important 

Selection of Tests for Renal Function. — A considerable number 
of tests have at one time or another been used, but most of them, 
after careful investigation m the past have been discarded The 
selection of a test will depend on its reliability and on its simplicity 
Reliability is the more important of these, but no test is reliable under 
all circumstances and m all cases, and the urologist should not confine 
himself to any one He should select two or three and not forsake 
them until he has acquired a master}^ over their possibilities and 
failings and the methods of circumventing the latter Simplicity in 
^ test, though obviousty second m importance to reli- 
a 1 ity, is nevertheless of much moment Complicated ph}^sical, 
c emical, and colorimetric tests are time-consuming, and cannot be 
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earned out alongside the c\stoscopic e\amination An unfortunate 
interval therefore occurs betueen the c>stoscop> and the decision 
on a line of action during which specimens collected are put aside 
lor personal examination or are sent to the labor ator\ for this purpose 
It IS a great adv antage if the test is so simple that its result can be 
made known at the time of the cvstoscopv and if its technique is not 
too laborious to be undertaken b\ the surgeon or his assistants whilst 
conducting a cvstoscopic clinic 

\^hcn emploved to estimate separate renal function most tests 
depend on the pow er of the kidnev to excrete certain substances intro 
duced into the bod\ for the purpose of the test (excretion tests) 
This constitutes an artificial stimulus to renal activitv and the vigour 
of the resulting response is the measure of the kidne\ s capacitv 

EXCRETION TESTS 

Significance of Excretion Tests — Anv substance used m excretion 
tests must be dealt with b\ the kulnev m a manner similar to that 
which it emplovs in eliminating the waste products of the bod\ The 
ictiv it\ of the kidnev in dealing with sucli substances will then be repre 
sentativc of its excretorv capacitv m its ordimrv work and will thus 
provade a true indication of its function There are tliree sets of excre 
tion tests in common use at the present time (1) Those depending on 
the elimination of substances occurring in our normal metabolism 
(2) Tlie dje tests md (3) Tests resulting from tlie excretion of 
contrast media (diodonc lodoxvl) Of the first one will be described 
the urea concentr ition test of the second two the indigo carnime 
and the pheiiolsulphonephtlialem tests and the contrast media will be 
dealt with when dcscnbing their use in urognph\ (Chapter II) 

Taking the d\e tests first Ileidenham s work on renal excretion 
and much of that of his successors concerns the elimination of indigo 
carmine b\ the kidnev and is based on the visible demonstration of 
that dve in the renal cells It is assumed in his work that the kidnev 
adopts the same mechanism for eliminating indigo carmine as it does 
for excreting certain of the urinarv constituents and the same assump 
tion IS made when we use indigo cirmine and other dves m renal 
function testing It is almost certain that this working hvpothesis 
is sound and in practice the dve tests give reliable information con 
cenung the renal function 

Nevertheless some workers prefer the urea excretion tests partlv 
on the grounds that tins substance occurs m the normal cxcretorv 
activitv of the kidnev Vgain in the urea eonecntration test it is 
assumed that the speed and facihtv with which this substance is 
eliminated is representative of the kidnev s eapacitv to remove the 
whole of tint group of waste products of which iirev is so important 
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a niembei. If this weie not so, the test would be useless, for urea 
alone is not the cause of the chronic ursemic symptoms so often 
witnessed m urology, indeed, by itself it appeals to have vei}^ little 
hai infill effect, as shown by the fact that the blood-uiea may be 
reduced by dietetic means to the normal, and yet the patient die of 
uia3mia (jMacLean) It is only one of a number of waste pioducts 
Avhich accumulate in the blood, but the ability oi inability of the 
kidney to get iid of it is believed to represent the renal efficiency in 
dealing also with other membcis of this group It is selected for a 
test because its presence is easily recognized and its quantity easily 
measured. 


THE UREA-CONCENTRATION TEST 
The uiea-concentration test vas leintroduced and popularized by 
jMacLean and de Wesselow during the fii'st world war, its original 
purpose being the estimation of renal function m nephritis Its use has 
been extended to the siugical field, including separate lenal function 
Technique of the Test. — All fluid is withheld from the patient for 
eight or ten houis prior to the examination After this he receives 
by mouth 15 g of urea dissolved in 100 c c of water The head 
of blood-urea thus aitificiallj^ created is eliminated m health by the 
kidne}" within a few hours, duimg which time the uiea m the mine is 
found to be in the neighbourhood of 2 to 2 5 pei cent Inefficient 
organs are incapable of eliminating uiea m such quantities If 2 per 
cent or more of urea is discovered in the urine, the kidne}^ may be 
regarded as functioning well When the figure is decidedly below 
2 pel cent the kidneys are not hkel)^ to be efficient, and when the 
result is between 1 5 and 1 per cent oi lower, it is certain that a con- 
siderable defeet exists 

Urea is a diuietic, and one of the fiist effects of the artificial head 
of uiea IS a marked diuiesis. In the first and perhaps m the second 
hour this IS so considerable as materially to affect the peicentage 
leading for all uiinaiv solids The quantity of urea may therefore be 
well below 2 per cent m spite of a satisfactoiv elimination lire first 
hour's readmes are therefore ignored, cither the second or the thud 
hour being found to iriovide the highest figure 

When separate renal function is being estimated the ureters arc 
catheter ized during the second or thud hours after the adminisiiation 
of the diaught of urea Only a sufficient quantity of fluid is collected 
for the estimation of the peicentage of uiea, and the catheters are 
then removed jMeanwhrle the total quantity of fluid excieted by 
the kidney during the separate hours is observed, and if tins exccc s 
130 c c to the houi, allowance must be made for the dilution, or tie 
test must be repeated 
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Diuresis is t '^^e'lk point m this test The urei percentage 
obMOUslj depends on tuo factors the quantit\ of the salt and the 
quantitj of the sohent To obtain satisfactor\ results from the 
percentage estimation, the latter of these should remain constant 
Unfortunatclj it exhibits considerable sanations, ^^h^ch cannot be 
controlled and for ^^hlch compensator} corrections cannot be made 
This fictor has been taken into account b\ S\Mft Jol\ m work on 
total renal function He considers that if the hourh response is 10 
per cent of the administered dose the condition is satisfactory 
e\eii though a copious diuresis brings down the percentage of urea 
If one tenth (1 5 g ) is eliminated in each hour the patient appears to 
be safe so far as the kidney is concerned whereas a 2 per cent urea 
excretion combined with a small elimination of water may occur m 
spite of renal inadequacy SyMft Joly considers that the following 
figures represent a perfectly satisfactory test — 
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The application of the principle to separated catheter specimens is 
liable to fallacy because of the loss of fluid around the catheters and 
it IS tune consuming and requires prolonged ureteric catheterization 

When the urea concentration examinations are used for total 
renal function in prostatic surgery the highest readings are some 
times noted in the second and sometimes in the third hour of clinnna 
tion The same fictors must obtain in separate renal estimations 
and yyhen the catheters haye been in position for only a limited tune 
there is no guarantee that this corresponds y\itli the periotl of most 
copious elimination If it liappened to be a period in yyliich excretion 
was poor a faulty impression of the kidney s capabilities would be 
produced 

When one kidney is diseased or destroyed and the yyork of the 
body is being earned on unaided by the second organ the writer Ins 
found a greater concentration of urea to be produced by this orgin 
than occurs from either of two hcnltliy kidneys when they arc sharing 
the work 

The test is quite simple to y\ork the urea percentage being easily 
armed it by any of tlie recognized \ an itions of the hyjiohromite 
method and it his been yen popular in this lountry In spite of 
the dis idy intages of diuresis to y\hich reference his btcii nude 
it is 1 delicitc test It should he rontiiuly checked In blood urea 
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estimation, the sample of the blood being best taken for this puipose 
immediately before the administration of the dose of urea This 
additional examination is done m older to obviate the fallacy arising 
when a high ‘ piessure head ’ of blood-urea, itself due to advanced 
lenal disease, causes a normal or even more than normal quantity of 
urea to escape through the damaged kidney from the accumulation 
m the blood The high percentage of urea registered by the con- 
centration test under these circumstances would be regarded as 
evidence of good renal efficiency, had not its true cause been levealed 
by examination of the blood-urea 

DYE OR COLOUR TESTS 

Of these a numbei have been employed, but only two hold the field 
to-day, these are (1) The indigo-cmmine , and (2) The phenol- 
sulphonephthalein tests The former is the more popular m this 
country, the latter in America 

I T H E INDIGO-CARMINE TEST 

Indigo-carmme was used by Heidenham m his classical work on 
the physiology of the kidney as long ago as 1874, and was adopted 
foi lenal function testing by Voelcker and Joseph in 1903. The dye 
was at first administered intramuscularly, but not until it was used 
mtravenousl)'^ did the test become popular 

Physical and Chemical Properties. — Indigo-caimme is the sodium 
salt of mdigodisulphomc acid (H 2 CjgH 8 N 202 (S 03 ) 2 ) It is a stable 
body and lesists sterilization by boiling Its reaction is neutial, and 
on the addition of an alkali it turns to a pale yellow, its chaiacteristic 
colour being restored on the addition of acetic acid A urine of 
marked alkalinity may occasionally decolorize the indigo m its passage 
through an infected kidney (Kidd), but this is veij'^ uncommon 
Decolor ization might be a source of error, and the reason for the 
absence of blue would probably be overlooked The colour could be 
restored by the addition of acetic acid if the cause were recognized 
Indigo-caimine deteriorates if exposed to the air, taking on a greenish 
coloration, and should then be discarded as it is valueless It is now 
marketed in sealed ampoules which retain their quality indefinitely 

Technique of the Test. — Indigo-carmine is geneially used as a 
0 4 per cent solution It is soluble up to 0 8 per cent Above tins 
strength it is no longer a solution, but forms a suspension, and wJien 
given intravenously is dangerous, because the suspended particles may 
act as minute emboli Shock, dizziness, and pallor have been lecoided 
as resulting from its use at too great strengths In two patients of 
mine a 4 per cent solution was used by mistake In addition to 
some slight vomiting, the skin — especially around the eyes and over 
the scrotum — became a bright indigo blue. One of the patients also 
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suffered from trTnsitor\ comulsions due doubtless to minute emboli 
of undissohed dve lodging m the cerebral CTpillanes 

Method of Injection — A 10 c c sjnnge preferablj ^\lth in 
eccentric nipple is filled ^^lth the solution It must contain no iir 
The median basilic or other com enient \ cm at the bend of the elbow 
{Fig 2j9) is usualh selected to recei\ e the d> e the skin being sterilized 
with iodine In order to make the \eins prominent the arm is held 
in a dependent position and a light rubber tourniquet — a rubber 
catheter answers the purpose a cr\ well — encircles the upper arm The 

patient is also instructed to clench his fist 
tightly The needle first perfontes the skin 
to one side of the \ ein and then bj a second 
moA ement the a ein is entered The catheter 
aaIucIi is fixed A\ith a single hitch as shoAAii 
in Iig 239 is now gentl> released aAoiding 
moA ement of the arm A\hich might disturb 
the needle Iv mg in the a ein 7 to 10 c c 
are used for adults and lesser quantities for 
Aounger subjects 

\\ hen the a essci is of good size its lumen 
is easilj found but AAhen small or deeph 
situated it maA be difiicult to strike If the 
mdigo carmine escapes into the subcutaneous 
tissues a small painful SAiellmg appears around 
the tip of the needle A fresh point on the 
Aem or mother Aem must then be selected 
and the manocuAre repeated Sometimes a 
suitable a essel cannot be found eA en though 
both arms are inspected This difiicultA occurs 
most frequcntlj in women owing to the 
greater deAclopment of subcutaneous fat 
Other \eins maj then be sought for in tlie 
thigh leg or neck but are usualh e\en less -9— of >« 

^ ® tiipo ijarimn \\\K> » > mi 

suit-iblc than that at the bend of the clbou 

Recourse must then be had to intramuscular injection \Micii used 
intramuscuHrh a larger quantit\ of dAc {20 cc ) must be cmploAcd 
m order to get comparable results Tiic excretion then eommcnccs 
late (ten minutes) reaches its zenith in twenty minutes to half an 
hour and continues for scAcril hours (up to ten) 

Fate of Indigo carmine m the Boil} — \boiit _»3 to 30 per cent 
of indigo carmine can he discoycrcd m the urine by colorinutric 
methods Of tlic renniiulcr some is txtrclcd b\ tJic Jiiir am! is 
found m the fLCCs as a Icuco denyatne which becomes blue on 
exposure to the air The fate of the remainder is unknown 
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In the urine the dye is observed in about 3 to 6 minutes in health, 
3J to 4 minutes being the usual time Three-fifths of the total 
quantity eliminated by the kidneys is excreted m the first 15 minutes 
following its appearance m the urine, the depth of coloiation increas- 
ing rapidly — almost suddenlj^ — after its first onset During the next 
half-houi the greater pait of the remaining two-fifths is excieted, 
though tiaces are still visible at the end of the second houi, and 
occasionally also at the end of the third Theie are two ways of 
noting the appeal ance of the blue, the one b}^ inspection of the ureteric 
meatus (chromocj^stoscopy), the othei by obtaining ureteiic catheter 
specimens The latter, howevei, is little used 

Chi omocystoscopy is a very simple yet striking examination {Plate 
XIV D, page 368) The fiist sign of blue generally occurs as a faint 
puff from the uieteric orifice, but almost immediatelj^ the quantity 
increases, a eopious and richly coloured efflux being shot into the 
bladder medium, and quickly diffusing itself theie The cj^stoscopic 
field IS momentaiily clouded and then slowly clears again When 
this has been rej^eated several times the vesical fluid becomes so 
deeply stained with the dye that visibility is impaiied 

The meatus first inspected should be that one coiresponding to 
the supposed healthy kidney, and as soon as one or tvo jets of blue 
have been watched and it has been decided that the work of that 
organ is satisfactory, the cystoscope should be turned to examine 
the other meatus If this kidney is seiiously damaged, the excietion 

Often it happens that befoie any blue ariivcs 
at this orifice the transparency of the vesical 
fluid has been interfeied with by the dye 
pouring from the health)^ side, and the lotion 
has to be changed This may happen seveial 
times duiing the cystoscopy, and at the end of 
twelve or fifteen minutes the investigation is 
abandoned with the note ‘‘ No dye seen fiom 
the side in fifteen minutes ” Fiequently 

when watching an inactive meatus a swirl of 
blue from the opposite healthy kidney crosses 
the field, and may make the beginner, and 
sometimes even the experienced woikci, 
w^onder wdiether he has overlooked an emission of indigo fiom the 
meatus that is under observation 

To include both uieters m a single cystoscopic field for simultan- 
eous obscn ation a wide-angle objective {Fig 260) has been designee 
and IS incorporated m the Bernaid Ward cathetcnzing cystoscope 
With this instiument the tw'o ureters may be kept in view at a standaic 
focal distance of one inch, and the watch foi blue is simplified 


wnll be late and feeble 
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Fig 200 — AVide angle 
objective bj means of which 
the two ureters may be 
simultaneously watched 
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The points to be noted 'with the indigo CTrminc test are tliic time 
of onset of the elimination and the depth of the coloration 'v\hen the 
d\ e IS being acti\ el\ excreted Should the fir^t excretion oi cur e irh , 
sa\ in 4 minutes the kidne> ma-v he regarded as of good capacity 
A 3 minute onset is b-s no means rare If the mter\al exceeds 7 
minutes suspicion is cast on the kidnej If it is o^ er 5 minutes this 
delaj should be counterbalanced bs deep coloration %vhen the peak 
elimination is reached otherwise the kidne\ should be regarded with 
distrust It IS said that a copious diuresis ma\ weaken the colora 
tion of the d\ e but I h i\ e not found this to be so and do not think 
that e\en extreme excess m the output of water could be sufiicieiit to 
affect Its coloration matenalh If as sometimes happens onlj a part 
of the indigo has been introduced into the aein allowance for this 
circumstance must be made as the d\e ma\ appear late This ma\ 
produce uncertaint\ in the surgeon s mmd, in w Inch e\ ent the nu esti 
gation should be repeated 

This test IS \ erj simple and can be undertaken at a moment s 
notice during an examination csstoscops It is the quickest and 
least troublesome of all the tests the results being a\ nlable as 
soon as the d\ e is excreted and that w ithout the assist mce of ureteral 
catheterization or chemical or colorimetric tests In dispensing with 
ureteric catheterization it saccs time and also a\oids such fiulti read 
mgs as occur from leakage around the catheter or blocking of its lumen 
whilst it circumients the sc creto inhibitor} action of the ureteric 
catheter which his already been discussed 

The writer has employed the test cxtensiyelj and in his expen 
ence it is one of the most delicate of all the tests It has been found 
to indicate minor disturbances of ren d function \ erj faithfully 
Thomson M alker how e\ er sa} s that he has not found it reliable 
for minor degrees of inefficiency The test is a purely qualitatice 
one and makes no pretensions to being quantitati\e Its popularity 
IS high in this countr} In Germany Rehn sent a questionnaire to 
33 chmes inquiring their preference in the matter of renal function 
tests He found that mdigo carmine w as used routinely in 32 out 
of the 33 clinics and that no other test y\as used more than half as 
often The next in popularity were cryoscopy of the blood and the 
experimental poly urn tests 

n THE PHENOLSULPHOSEPUTIIALEIN TEST 

Xhis test was introduced by Rowntree and Genghty in 1910 and 
is much used m America Phenol sulphoneplithalem is a bright red 
cry st dime powder first introduced by Remseii and soluble m yyater 
and more so m ilcohol It is yerj stable and is not decomposed by 
boiling An alk iline solution has a brilhant red colour and its recog 
iiition 111 the urine depends on this fact 
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Teclinique of the Test. — Twenty' minutes before the injection of 
the drug the patient drinks 300 c.c. of water in order to procure an 
active diuresis : othervnse delay in the excretion of the phthalein may 
be due to lack of renal secretion. One or both ureters are cathetenzed 
according to the requirements of the case, and then 6 nig of the 
drug are admimstered m 2 c c of solution by intramuscular or intra- 
venous mjection "" 

The secretion from the tsvo kidneys is separate!}^ collected m two 
test-tubes labelled ‘ right ‘ and " left " respectively. Each of these 
contains one or two drops of a 25 per cent solution of sodium 
hydroxide. As soon as the phthalein appears a pinkish tinge is 
observed in this solution, and the time is noted In an acid solution 
the colour displayed is yellow or orange, m a strongly alkahne solution 
it IS a bnUiant purple-red. I"^lien the quantity of unne in the test- 
tube increases, fresh sodium hydroxide is added to render it markedfr 
alkaline in order that the colour may be maintained. It is claimed 
that the dye is absolutely non-toxic to the body, that, though it 
occurs in the bile in high concentration after one or t^^o hours it is 
entirely reabsorbed, and is ultimately completely excreted by the 
kidney unchanged It is non-injurious to the kidney. It takes about 
ten minutes on the average for the dye to appear in the test-tube 
vhen the kidneys are healthy, though sometimes this interval is 
considerably reduced- If given intravenously it generally appears 
much sooner — Ij to 4 minutes. 

^Mien phenolsulphonephthalein is used in the estimation of total 
renal function the test is a quantitative one. The urines excreted 
to the end of the first and second hours are diluted up to one litre 
and compared colorimetncally with a standard solution of phthalein 
in a Duboscq colorimeter. The total quantity of fluid excreted by 
the kidneys in this test does not matter, as the specimen has to be 
further diluted before exammation The quantity’ of dye excreted 
in the first hour m health is between 40 and 60 per cent of the quantity 
injected and in the second hour 20 to 25 per cent, making a total 
of 60 to 85 per cent for the two hours, ^^lien the urine is separate!} 
collected from each kidney the proportion of work done by each 
individually may under favourable conditions, be arrived at {see, 
however belov ) It may. under these circumstances, be advisable 
to adopt a lesser dilution of the urine in the colorimeter, water being 
added up to a half instead of one litre. Absence of leakage along the 


The solution is made as follo^^s 0 0 g of plithalem and 0 84 c c yt 2N 
are made up to 100 c c by the addition of 0 73 per cent solution of NaCI A lo 
drops of 2X XaOH are added until the maximum red coloration is de^ elope 
The drug is no\\ada\s obtainable read\ put up in ampoules of 1 c c capaci 
each ampoule containing the requisite dose — C mg of the d^e 
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side of the ureteric catlicters must be pro\ ed bj cntheteruation of the 
bladder 

The test is not 'in e^s^ one in practice, nnd it has not aehie\ ed 
much populariU m this countr^ parth o%\ing to the difTiciiltj m 
ensuring that the drug is of good quaht^ Prior to the discussion 
on renal function tests at the Rojal Socict\ of Alcdieine m 1921, 
the ^^rltcr used this d^c e\tcnsucl\ for a period of eighteen months 
and at that meeting reported th it it had gii cn fair results ” Its 
chief disadiantages i\ere “ Tlie dehcacj of the colouring and there 
fore the ease iMth i^Inch it can be Mtiated hy the presence of blood 
and pus particularl\ the former, a \erj small quantiti of i\hich 
mil make a consider ible differente in reading off on the colorimeter 
In manj cases it is impossible to a\ oid a little hoimorrhage from 
ureteric catheterization "When this has occurred I ha\e resorted to 
the use of indigo carnune on a subsequent occasion, the diflcrence in 
colour of this dse appearing to me to gi\e greater sccurit\ against a 
repetition of the failure * 

The second dilliciilts is that of obtaining a true reading on the 
colorimeter I occasionalU take scseral obser\ations onl\ to find 
that thej lars and ha\c seen readings b\ seieral dilTerent obser\ers 
in nhich there has been a consider iblc discrepanc\ ’ 

Though the phthalein test aims at being i qiiantitati\c one uhen 
applied to total renal function a similar claim cannot be made for 
separate renal function unless the catheters ire kept in position for 
a sufficientlj long tune to collect all the dve uhich is undesirable, 
and also because a quantit\ of urine is gcncrallv lost alongside the 
catheter and finds its ua\ into the bladder A further disadvantage 
is that one solution used m the colorimeter contains unnarj pigments 
whilst the other is made up with water An attempt to get over 
this bv diluting the standard solution with urine is only pirtiallv 
successful owing to the wide variations m the coloration of that 
fiiiid 

Petersen has emplojed the mdigo carmine and phthalein tests 
consccutiv eh m the same patients After catheterization of the 
ureters he injects the standard dose of carmine and w atches its onset 
and peak period At the end of about half an hour onI> a small 
quantitv of the dve is being excreted lie now injects a standard 
dose of phthalein and this is received as usual into a test tube con 
taming sodium hvdroxidc Tiie alkali simultaneouslv develops the 
coloration of the phthalein and decolon/es tlie remnants of the 
carmine The behaviour of the two drugs tan thus be sepiratcl> 
obscrv cd 

Mimck Iiowever states that blood tm be removed bv preeinit ition with 
zinc chloride * * 
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EXCRETION UROGRAPHY 

There are several vays of employing excietion uiography to 
determine the function of the kidne 3 % and these are described in 
Chapter XXVII. page 498 

RETENTION TEST: THE BLOOD-UREA TEST 

This test IS really one of total renal function but it has tv o uses 
m the examination of the individual functions of the kidney (I) In 
the eliminating of fallacies associated with the urea-concentration test, 
vhich use has alread}^ been described , (2) In severe vesical disease 

accompanving a lenal lesion (tuberculosis is a good example) the state 
of the bladder may be such as to preclude cystoscopy If it is 
demonstrable as the lesult of elinical examination, ladiologically 
or otherwise that one kidney is totall}^ disorganized the blood-uiea 
test may be taken as an index of the work of the remaining kidnev, 
and neplwectomy should be safe Excretion urography, howevei, 
provides a test which is usually trustworthy, and is of easier 
application m these circuinstanees 

VALUE OF SEPARATE RENAL FLTNCTION TESTS 

General points to be taken into account in estimating the value 
of separate lenal funetion tests aie (I) The vauation in the amount 
of the exaction , (2) The leseive porvei of the kidney , (3) Sepsis 

1. Variation in the Amount of Excretion. — The quantity of dye 
or uiea excreted by a sound kidney varies inveisely with — 

a The amount of work which is being performed by the opposite 
kidney This point has already been brought out in discussing the 
urea-concentration test A kidnej" which is doing the whole ex- 
cretoiy vork of the body eliminates urea or a dye in gi eater 
eoncentration than would be the case if the other organ vere sharing 
the excretion 

h The amount of reflex and toxic depiession which has been 
caused by disease m the primarily affected kidney In the section on 
albuminuria (page 372) it vas shovn that serious disease of one kidne) 
may cause parenchymatous nephritis in the othei This is piobablv 
of threefold origin It arises owing to increased strain being thrown 
on to it. to the necessity for excieting toxins produced by the neigh- 
bouring gland and is possibly also paith^ reflex in oiigm As a result 
of this s\ mpathctic nephritis casts and albumin are discoverable m 
the cathetci urine from this othei wise healthy kidney In suppuratnc 
conditions Vci\> disease may be superadded As a rule this kidnc} 
improves following the removal of its diseased fellov, as is shovn \V 
the disappearanct of the albumin and casts fiom the urine But on 
occasion it pro\cs inadequate by itself for the work of the bodj, the 
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vork of its ftllou tliouj,li pirhaps mtonsiclcrnblc luniti', prc\ious)\ 
augmented it sunicicnlU to ^\ ird oil uremu 

1 \crclion \ »r\ ^^lth the c\tent to ^\hlch com 

pensaton Ii\])crtroph\ Ins t iken pHcc in tlu soiitul kidncN llns 
constitutes a dilliciilt problem m urinnrs surgers \s shown b\ 
Kose Itndford nnn is supplied with approMUi dels three times is 
much reinl parciuIiMin as would meet Ins minimum requirements 
riie e\tri two thirds (onstitutc a safct\ nurgm of tissue \Micn one 
kidncN IS partK destrosed the orgmism attempts to make good the 
loss h\ hxpertrophs Tins occurs chicfU m the opposite kidne\ hut 
it also occurs under fisourihle circumstances in the discised one 
Thus Cu\on and Alh irran showed (ompensitor\ Inpertropln in the 
wall of h\ droncphrotic sacs and the litter in a p\oncphrosis and also 
in the rein lining portion of i kidnes containing a malignant growth 
An attempt appears to he mule h\ nature to restore the prcsions 
stand ircls hut it ma> fall short cspcciilK wlicrc the supposed hcalth\ 
organ is disc ised prior to or as a consequence of the disease in its 
fellow The extent to which n iture Ins alrcicU made this rcscr\e 
good IS ditricnlt to isscss 

2 Rcsersc Power of the Kitlnc} — No tests are asailahlc to 
indicate the reserse power of the kiclncs though Alharran In means 
of his experimental jiohuna test comes the nearest to furnishing 
such a guide Tlie test is bncfh as follows — 

The ureters arc catlictcnzed and the urine is collected from each 
kiclnej for half an hour m order to find the mexsure of their normal 
output Three large gl isses of plain w iter or I \ lan w iter arc now 
taken and the collection of urine n continued for i further one and 
a half hours The recen ers for the urine are eh inged at equal niter 
^als and the quantitj of urine is measured for each unit of time A 
comparison is thus possible between the output of the kiclnev when 
resting and under conditions of forced diuresis A hcaltliv kidne> 
can react with great Mgour eliminating during forced diuresis as 
much as six times the imount of its previous output during rest 
A comparativcU ineincicnt kidney prior to the draught of water 
maj be producing a greater quantitv of urine than the licalth) one 
but when the cxtri appeal is made it is incap ible of responding 
It continues to plod along with little or no augmentation of output 
^^hen plotted out is graphs the differences between the reaction of 
an meCTicient and an edicicnt kidnev ire xer\ striking 

Together with Gu\on Mbarran formulated the following two 
laws A diseased kiclnev has i more constant function than a 

hcalth'v one and the greater the destruction of its parcnchvma the 
less does its function varj from one minute to another The second 
law is a corollarj to the first As the result of inj pissing stimulus 
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whatsoever to the renal function, the increased renal activitj^ which 
results therefrom is always more marked on the health}^ than on the 
diseased side ’’ According to these laws we see that the function of 
the kidneys should not be estimated only when they are working 
under ordinary circumstances for then a diseased organ may hide 
its deficienc)^ by the constancy of its output But if they are examined 
under provocation by means of forced intake of fluids, the healthy 
kidney can react energetical^ whilst the kidney which is without 
reserve responds feebly or not at all, as it is already working to its 
fullest capacity This test applied to the supposed healthy kidney 
comes nearer to indicating its reserve of power than sluj other 

Another problem is the extent to which further hypertrophy will 
occur If a kidne}’^ has been totally destroyed for some considerable 
time, it IS a reasonable presumption that the opposite organ has had 
sufficient time to produce as much hypertrophy as it is capable of 
It may have been hampered, however, by the incubus of its diseased 
neighbour, and when freed from the latter it tends to lecover fiom the 
parenchymatous nepliritis from which it may be suffering Tuffier 
states that in parenchymatous nephritis no hypertrophy occurs We 
have seen that the evidences of this lesion generally disappear when 
its diseased fellow is removed, and it is reasonable to hope that the 
kidney will then undergo hypertrophy^ Some degiee of interstitial 
change may, however, have taken place and will prevent recovery 

3 Sepsis. — Sepsis, if existing m a kidney at the time of the 
test, will be recognizable and will impoverish its function On the 
othei hand, it may’' be implanted subsequently When a kidney 
which has given good tests later appears by its behaviour not to 
bear out those tests, the possibility^ of sepsis being the cause should 
be remembeied 

Valuable as are these tests, they^ must not be allowed to assume 
too important a position The clinical features of the case must 
alway^s be given their full weight, and the renal function tests must 
be considered alongside them All the evidence must be caiefully 
assessed pieferably^ by^ one accustomed to its interpretation and 
conversant vith the scope and limitations of the tests 
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fur term ‘iirognph\ ’ is used for tlie ruliognplncil demonstr \tion of 
am part of the iinn ir\ trict after opicpic media ln\c been used to 
render tliose parts more opaque P\clograph\ and tirettrographj 
indie ite tlie same process vlien limited to the peh is and ureter 
respecticcK though the former •word is often loosch applied to both 
these procedures Cjstograpln md urcthrogr iph\ refer to similar 
studies of the bladder and urcthri A arioiis uses of iirograpln 
base been described m preceding chapters of this book Ihc following 
chapters arc concerned with p^clog^lph^ and urcterognpln onlj — 
that IS with the urograph\ of the upper llnnar^ tract Up to the 
\ear 1929 when cvcretion urograplu became a practical proposition 
urographs was possible onh bs filling the tract from below with a 
solution opaque to the X ra^s In 1920 the acUent of descending, 
intrasenous or excretion urographj proMcled an alternative method 
Separate chapters will be devoted to these two processes which 
though the} have much in common vet present main points of 
difTcrcnce 
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EVSTRUIMENTAL PYELOGRAPHY AND 
URETEROGRAPHY * 

Instuumentvt p^elog^aph} and urcterograplij are names given to 
tile radiographic demonstration of the renal pelvis and ureter respect 
i\elv, after filling them through a ureteric catheter with a solution 
opaque to the X ravs This examination has man^ uses giving 
information about the shape and position of the pelvis and ureter 
which IS invaluable in diagnosis The first pvelogram was accidental!} 
made bv ^oelcke^ and von Liclitcnberg in 190b who when practising 
c}stographv witli collargol found that the fluid had regurgitated up 
the ureter and outlined that structure and the pelvis of the kidne} 
Klosc liowcver had attempted p}eIogrxph} m 1904 using a bismuth 
solution He failed because his solution was too viscid The value 
of the method was not recognized until about 1910 since when it has 
received increasing attention Its use to dav is universal and it niav 
be stated that iii the absence of proper facilities for urography tlie 
standards demanded by modern urology cannot be attained 

DATA SUPPLIED BY PYLLOGRAPIIY 

The data denv iblc from pv elogr ijihv m iv be classified under 
the following headings (1) Demonstration that the pelvic outline is 
normal in shape and position (2) Detection of congenital abnor 
malitv m the upper urmarv tract (3) Detection of ilteration m the 
shape of the pelvis (4) Detection of alteration in the position of 
the pelvis (o) Demonstration of the rcl itionship of the urmarv tract 
to shadows seen on a previous radiograph 

1 1 rcqucntlv patients consult a surgeon complaining of sv in 
ptoms the an itomic d origin of which is difiieult to locate hut m 
whom the urmarv tract is rcgirdcd as the probable site of origin 
The gtncril examination together with radingriphv and iirmalvsis 
however show no mdit ition of urmarv trouble Ihere remains the 
possibilitv of pelvic distension or displacement as m cxplinilton for 
the svmploms rhese can be excluded bv pvclognphv 'iiid this will 
he the final link in the chain of evidence ibsoKing the urm irv trict 


• Syuonytti^ (\sfi copic rrtroprntc acMKluu: cli tcrvsion <ir j | un '«ri| li\ 
inftt ton M j 
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2 Congenital abnormality is often discovered quite unexpectedh' 
urography Its features and importance have been discussed in 

Chapter 2&III 

3 Alterations in the outline of the pehus may be due to . — 

a Mechanical distension from obstruction at the ureteropelvic 
junction or elsewhere The cause ma^^ be intrinsic or extrinsic 
b An atonic dilatation of the pelvis and/or ureter This may 
result from inflammatory causes (simple or tuberculous infections), 
or may be an expression of neuro-muscular d\"sfunction 

c Cauitation of the renal parenchyma whether due to simple or 
tuberculous inflammatory processes or to necrosis occurring in a 
neoplasm (The ca^uties in all cases must communicate with the 
pelvis in order that the solution may reach them ) 

d Encioachmeni on the pelvis by tumours and cysts of renal or 
pelvic origin, or by foreign substances particular!}^ stones blood-clot, 
or pus occup}nng the cavity, 

e Piesswe on, or invasion of, the cavity by neighbouring tumours 
or other swellings 

4 The position of the pehus may be altered vhen it is con- 
genitally displaced, when it is abnormally mobile or vhen it is pushed 
aside by growths or other swellings arising vithin or vithout the 
kidney If the differential diagnosis betv een these various conditions 
cannot be made apart from pyelography, it is generally possible vith 
the aid of that examination 

5 A shadow in the neighbourhood of the kidne}"' may result 
from some extramural opacity, such as a calcified tuberculous gland, 
gall-stone, etc It may be shown by pyelograph}’' to be separate 
from the urinary tract or if at first the two shadows coincide they 
may be divorced by altering the angle of the X-ray tube Shadows 
arising from opacities vnthin the pehns or ureter become partially 
or completely lost m the shadow of fluid contained m those channels, 
whilst if in the parenchyma they will have their relationship to the 
pelvic shadov exhibited 

TECHNIQUE OF ASCENDING UROGRAPHY 

It IS highly desirable that the ureteric catheterization sliould be 
carried out on the X-ray table in order to avoid unnecessary mo^c- 
ment of the patient and loss of time The operation vhich is time- 
consuming requires the willing co-operation of surgeon and radiologist 
if good results are to be obtained The patient conics prepared for 
X-ray examination m the usual vay. The preparation of the bo\NcI is, 
hovever. not of very great importance for the strong shadows thrown 
by the shadow -casting media can generally be easily distinguished 
from gas m the bow^el. The details of the ureteric cathctcri/ation 
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•xrc pcrrormcd as described m tbxptcr X\ Tt is (ustomiiN to 
emplo> 1 small ureteric cithctcr, one not hrytr than t\ No >, as nn 
additiona\ ptecauVion ngiimst o\ e r distension oC the renal pcKis so 
that the lliiul ma\ casiK esc ijic along the side of the catlicter 
(Sfc hovvCNcr pigc >20) In doing this the Uutd outlines the uictcr 
producing a ureterogram In all inst lines the catheter should be 
an opiquc ouc so that its position can be obscricd 

The uistruincnt is passed up to the pcUis of the kuliic\ ailicn 
possible If, honcicr, sonic obstruction prcicnts this the piclogrnm 
can still be obtained, cspcti ilh if tlic Imttoeks are rused to encourage 
graMtation of the solution towards the kid lies In order to chniuiatt 
elclu the ndiograjihie ippantus is m absolute readiness before tin 
injection is made llic solution mil thus rcnnin in the kidnc\ for i 
short time onh I he surgeon himself should m ike the injection 
it must not he left m the hmds of i junior as too often oecurs lie 
should also an ait the dci elojuncnt of the nims to decide nhctlicr 
or not the\ arc satisficton and nlicthcr it is dcsinblc to incrcisc 
the distension of the pcUis Onh \)i personal attention mil projier 
filling and rcluhk data he obtained A belt for abdominal 
pressure is usualls clnplo^cd m renil railiogripbs Init is dispeiiscel 
mth m pjelographs first bee lusc it tends to ciiipts tlic kidnej 
of pselograpbic solution and sceondl\ Ineinsc it increases the 
mtrarenal pressure The patient lies prone but m ciscs nlicrc the 
catheter lias f iileel to re ich the peh is the ciul of the table or the 
buttocks arc raised In ciscs of mobile kidnc\ a subsequent film 
ma\ be exposed mth the patient upright tMicn feasible this should 
be done bi means of an adjustable table so that nio\ cnient on the part 
of thf patient is unnecessar> 

Instrumental iirograplu is to d ij routinch performed on out- 
patients mth no important ill effects but provision is made for the 
patient to nst an bile in the event of there being anv reaction Such 
reactions arc observed occasionally, but are usually transitory and of 
no lasting consequence 

Anasthesia — As the sensations of the patient are the best guide 
to when, the danger point has been reached, it is obvious that general 
anxsthcsia must not be employed tliough sacral low spinal or local 
aii'csthcsia may be used for the bladder and urethra V further 
reason for not employing general anesthesia is that the patient must 
hold Ins breatli during the taking of the radiograph as othcnvisc the 
images mil be blurred In children gineral anesthesia miy be iicces 
satv It will then be best to employ the gravitv method for pelvic 
distension {see page 438) and to expose films frequently Pain should 
be inconsiderable but if it is complained of a hypodermic injection 
of morphine may be given 
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Solutions Employed. — The ideal solution for jiyelography has yet 
to be discovered A large variety has at one time or another been 
tried most of which have now been given up as unsuitable Colloidal 
silver was the first to be used, and continued in favour for some time 
Silver oxide nargol and other silver ^alts were then tried and silver 
iodide became popular for a period At the present time sodium 
bromide and sodium iodide between them hold the field though the 
latter is deservedly the more popular. 

An ideal medium must be innocuous, non-irritatmg nomviscid, 
of osmotic piessure similar to that of the mine, easilv sterilized and 
of good opacity Sodium iodide is used at a strength of 13 5 per 
cent : sodium bromide at 15 to 25 per cent 20 per cent being generally 
adopted Sodium bromide was introduced by Weld as a pyelographic 
medium in 1918. and sodium iodide vas employed b\" Cameron about 
the same time The potassium salts were at fiist used interchangeably 
with the sodium salts, until it was demonstrated by 'Weld that pyelo- 
graphic solutions are absorbed freely from the renal pelvis {see also 
Chapter XXVI) especially when the ureter is obstructed The non- 
toxicity of the sodium salts is therefore a great advantage and the 
potassium salts aie now discarded Following the use of the sodium 
salts no renal damage can be detected by blood-uiea creatine, or 
nitrogen estimations or by the indigo-carmine or phenolsulphone- 
phthalein output tests If. however, operation is undei taken within 
the first t^vo or tliree days after pyelography, some oedema of the 
pelvis is occasionally discernible 

Cameron has shovTi that the molar 13 5 per cent solution of 
sodium iodide is as opaque to the rays as a three-molar 25 2 per cent 
solution of sodium bromide, that the osmotic pressure of the former 
is fairly close to that of a concentrated urine, whilst the osmotic 
pressure of a bromide solution is over tliree times as great This is 
important because, other things being constant, the injury pioduced 
by hypertonic solutions on living tissues increases with their hyjiei- 
tonicity Further, the bromide solution is more irritating to the 
kidney than is the iodide, and its viscosit}' is also slightly the gi eater 
of the tAvo On the whole, sodium iodide 13 5 per cent solution, is 
the most serviceable medium Ave possess at the piesent time It is 
neutral in reaction, sterihzable by boiling and does not form pre- 
cipitates Avith blood or urine. Symptoms of lodism are hoAvcA'cr, 
occasionally obserA’ed after its use in susceptible persons The 
solution can be made by dissohung 15 g. of the salt in a sufficient 
amount of A^ate^ to make 100 g. 

Though these solutions are easily sterilized none of tliem possesses 
any appreciable antiseptic A^alue a quality A^hlch in Ane^\ of the 
possibihtA’ of carrAing infection to the kidney from the lover parts. 
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4 \o\jld be desirable Attempts to combine them Mith o\\c4'inide 
of mercur 4 or luth silver nitrate result m the production of higlilj 
irritating bodies as for instanee silver iodide and m sev eral instances 
(Praetorms Kafin) kidnevs have had to be removed following such 
a procedure All mercuric compounds should in fict be excluded 
from the kidnev I have more than once seen an intense albumin 
una follow a mercurochrome bladder wash which had flowed up to 
the kidnev 

Lithium iodide was introduced as a urographic solution bv L 
Joseph somewhat after the drugs described above appeared and is 
mirketcd under the trade name of ‘ Umbrcnal ’ bv Alessrs Kahlbaum * 
It IS put up m sealed ampoules which arc filled under hvdrogcn gas to 
pTc\ent splitting off of iodine Joseph claims that a 25 per cent 
solution gives a more intense shadow than previouslv used substances 
that it IS unirntatmg, and is possessed of a certain antiseptic value 

Since the introduction of uroselectaii and abrodil for intravenous 
urographv solutions of these drugs have been employed also for 
instrumental pv clograplu The\ appe ir to be the least irritating 
of all the solutions thus far discovered but their costliness is for the 
present prohibitive Thev give excellent shadows when the solutions 
used for intravenous injections are diluted and a preparation one 
fifth of tins strength has been marketed m sterile ampoules The 
shadow casting properties of all these drugs depend largeh on their 
iodine content {see page 475) Sodium iodide contains 84 7 per cent 
lithium iodide 94 8 per cent and the older virosclectan 42 per cent 
of iodine A 30 per cent solution of this urosclcetan should therefore 
give a shadow approxiinatelj corresponding to a 13 per cent lithium 
iodide or a 15 per cent sodium bromide solution 

Anrious gas media have been recommended but have never 
become popular Oxvgen is the most suitable uid was first used 
bv Biirklnrd linasch savs that witli them there is dilTicultv in 
keeping the pelvis filled with the gas and also that the shadow of the 
renal pelvis is easilv confused with that of gis in the bowel The 
method therefore is of little practical v alue and m v icw of the jiossi 
bilitv of embolism winch can easilv be produced in animal experiment 
and has m clinical work proved fatal gas media cannot be too stronglv 
condemned (see aho page 48o) 

Method of Injection — The capacitv of the non pathological liiimm 
pelvis vanes considcrahK 4 and 14 ce representing outside hunts 
Such pelves as those seen in higs 249 203 ami 2GJj / / would olTcr 
xm little space whilst cximjiles like those in 1 ig 202 /“and Ji would 
aecoiimiodatc consulcrahlv more fluid It is advisable m the first 


lialirenil i not nt iircscnt ohtimibk 
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instance to assume that the pelvis is small and to inject no more 
than 5 c c of contrast solution An exposure then made will indicate 
the available space In the early days a number of accidents, 
including some fatalities, resulted from over-distension of the lenal 
pelvis and the forcing of fluid up the uimiferous tubules of the kidney. 
In cases wheie nephrectomy was subsequently peiformed the colloidal 
silver then in vogue was found deep in the renal parenchyma, under 
the capsule, and even m the peiirenal tissue Its presence had caused 
extensive renal destruction, whilst in some instances infarcts, foci 
of suppuration, and m at least one case aieas of gangrene Avere 
discoveied It Avas soon leahzed that these accidents Avere due to 
ovei -distension, the injection being forced, according to various 
obseiwers, up tubules, thiough mteistitial tissue, oi along the lymph 
spaces At neciopsy in animals AAdiich died AAuthin five minutes of 
the injection of sih^er undei high pressure the metal Avas found m 
distant organs as emboli A factor contributing prcAUOUsly to renal 
injury AA^as that in the presence of electrolytes such as aie found in 
the urine many colloid solutions of sih’^er are precipitated, Avhich 
accounted for the discovery of deposits of the piecipitated metal 
in the renal tissue after pyelogiaphy 

All obserA^ers are noAv agreed that pyelography Avith modern 
drugs IS safe if the pressure of the injection is kept Avithin stiict 
limits {see, hoAvever, Chapter XXVI) So long as the pehac pressure 
lies AA^ell beloAA^ the leA^el at Avhich the kidney ceases to secrete urine no 
danger need be feared In normal conditions the pressure in the 
pehus is negligible, but AA^hen the ureter is obstructed it leaches a 
maximum of 40 to 60 mm of meicury m about ten to fourteen hours, 
though much higher pressures have been registered It should be 
safe, therefore, to keep the pressure of injection beloAv 40 mm of 
mercuiy There are three methods of making the injection — 

1 By Means of Ghavity — A graduated tube or burette is filled 
AAuth the solution and is raised a short distance aboA^e the leA^el of 
the kidney pehus It may be arranged so that it is supported upon 
an adjustable stand capable of being raised or loAvered as requiicd 
An elcA^ation of a foot to eighteen inches should be sufficient to dis- 
tend the aA^erage pehns If fluid in any quantity has been previously 
drained fiom the kidney, an equiA^alent amount, as shoAAm on the 
graduated burette, may be foitliAvith replaced If there is no cAudence 
of dilatation, the injection should be stopped as soon as the capacity 
of the noimal lenal pehns — say 5 cc — has been leached The tube 
is noAA loAA^ered to a fcAA^ inches aboA^'e the IcA^el of the pelvis, and a 
film IS exposed The continued floAv of solution undei Ioaa^ pressure 
thus obtained is scrAuceable in replacing any solution Avhich escapes 
from the pehns doAAn the ureter Whilst the film is being dcA^elopcd 
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as much as possible of the solution is m itlulnM n from the kulncs h\ 
a haml s\ringc ihe plate is examined uhen rcad\, and it is decided 
whether the pcUis is idcquateU distended or requires further lUiid to 
displn Us contour If a sxtisfictorx ncgitue and a filkd pchis 
haxc been obtained* the examination is concluded If the distension 
IS inadequate more lluid is emploscd Over distension is guirdcd 
against bv using a sni ill e itheter, bv slow filling b\ keeping a look 
out for pun and also b\ exposing a film at successive stages to 
observe the requirements of the particular pelvis \s niiich of tins 
fluid IS possible is removed bv suction with i svnnge bclorc removing 
the ureteric c ithctcr This is cspcciallv important when there is a 
large pelvis or stncturi at anv point m the ureter 

2 1 Hand Syringe — Ihis is cmplovcd b\ mans surgeons^ and, if 
used with care and v knowledge of possible danger is a simple and 
safe method The svnnge shown m J'lg 
10 J page 321 inav be cmplov cd in conjunc 
tion with the conic d noz7lc {I ig 2G1) or 
tbt vimvtrsal fitting (Fig \02 page 320) 

Svringcs made with tapering no/zles are also f'J fi — \n»ire\\s 

, ^ , I , r 1 1 1 cn\ph> noizK Mith Jv cord 

obtnm'ible An ortninn fiir]\ lij [>o jittuc 

dcrmic needle attached to a Record svnnge 

and passed down thf catheter lumen ser\cs quite well Alter the first 
barreiful has been slowlv injected a film is exposed The remainder 
of the technique is sinnlar to that described above 

3 Complicated Burettes — Burettes w ith manoniete rs att ichcd hav e 
been adopted b\ \ anous writers (Papin Pannett and others) but are 
not mcessarv 

Significance of Pain — The pain jiroduccd bv pvelographv should 
be earcfulh noted It has diagnost c significance from two points 
of view — 

1 It V ines m degree inv erselj vs ith the size of the pels is 
large hv drontphroses when sufficientlv filled are almost or quite 
painless Ihe closer the pelvis approximates to the normal the 
more is pam experienced 

2 It IS important to inquire from the patient ttgaiding the tviie 
of Ins pam Does it correspond to that from which he is seeking 
relief’ In mans of these cises the pam which is the reason for the 
investigation is not vet at the time of the pvelographv cicfiniteli 
miputable to the kidnev If the discomfort of pvelograph) simulates 
that from which the patient has sufferul it mav be assumed that the 
kidnev IS the organ responsible 

TJicrc appears to be a latent period m the development of renal 
pam For instance if the kidnev has been filled to ncir cipacit> 
and a halt has then been calhd the patient does not complun for 
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several seconds, aftei which the pain becomes piogressively more 
intense for a further short peiiod This delay m onset emphasizes 
the importance of injecting ver}^ slowly and intermittently, especially 
when the capacity of the pelvis is being approached There should 
never be any leal tension m the pelvis JMany films which one sees 
published in the literature appear to show overfilling The withdrawal 
of solution immediately after the radiograph has been taken has 
already been recommended 

THE NORMAL RENAL PELVIS 

There is much variety in the shapes assumed by the normal 
pelvis A knowledge of the normal is essential before abnormality 
can be detected and its significance correctly assessed 

The renal pelvis presents a funnel- or trumpet-shaped outline 
continuous at its outer margin with the renal calices and at its inner 
and lover angle with the uietei Its junction with the meter shows 
a slight constiiction anatomically and in casts taken from the pelvis 
and upper meter but this constriction is only occasionally discernible 
in a pj^elogram The mesial bolder of the pelvis may continue the 
line of the ureter vertically into the upper calix with little deviation 
{Fig 262, d, k, 1 p, t)^ but more commonly this line is broken by 
a double curve fiist outwards and then upwards, so that the calix, 
though more or less parallel to the ureteric line, is more externally 
placed {Fig 262, a, c g, h, o, 5, etc ) The lower border of the 
pelvis diverges rapidly from the mesial, sweeping over with a regular 
and shapely curve into the lowest calix The outer maigin receives 
the middle calices 

Variations in the Normal Pelvic Contour. — These depend chiefly 
upon the respective extent to which the calices and the pelvis proper 
are developed The range of appearances within the normal is a ver}^ 
wide one and for this reason tracings of twenty noimal pelves, 
selected because of their diversity, are illustrated Three pimcipaJ 
types may be described — 

1 Type A — In the first and most usual type {Fig 262, a, 
b, e, i etc , also Fig 276, left pelvis, page 456) the triangular 
outline of the j^elvis is well marked, receiving above the upper calix , 
below, the lover , and at a point near its centre, one or more shoiter 
calices 

It is convenient at this point to describe the appearance of the 
calices These are divided into major and minor The ma'joi or 
primary calices are usually three m number, an upper, which is loughly 
perpendicular in direction, and is frequently long — over one inch , 
a middle one — sometimes double — v4nch passes outwards and a 
lover calix vhicli curves outwards and downwards When long these 
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CTlices are seen to be slightl> constricted at their middle, but Mhcn 
short the^ are gcnenllj stout and have parallel margins 

Tno tliree, or more minor or seeondarv calices cap the CNtremitj 
of each pnmarv cahx, and in the p>elogram the> appear as a fimbriated 
termination to the latter Their eUremities are cup shaped ind 
embrace the apices of the papill'c \then fivourabh placed their 
concave form mvv be suggested on the pvelogram but more commonlv 
thej are seen m profile and appear pv ramoid hen seen end on 
thev appear circular In the middle area of the kidnej the minor 
eahees face anteriorlv posteriorlv or extcrnalK according to the 
portions of the organ vihich thev dram Tlie sliadows of the anterior 
and posterior groups often overlap on the plate At the two poles the 
eahees face as above but additional cups arc present looking inwards 
and upwards in the case of the upper pole downwards (rarelv inwards) 
in the case of the lower, to dram the e\tremities of the gland Ihe 
minor calices are therefore more closclv grouped at the two poles 

The delicate contour displajed bv these cups is one of the first 
things to undergo change as the result of mechanical distension 
Owing to their small size their shadovi also suffers more rcidilv from 
niovements during the exposure of the film than docs that of the 
coarser elements 

2 Type Ji — ^In the second Ivpe (1 igy 2G2 j I I tn and 2G3) 
the familiar funnel shaped pelvis has been encroached upon bv an 
unwonted development of the major calices and in well ni irked 
instances the pelvis proper ceases to cNist (left pelvis in Pig 249 
page 407) There is then an upper and a lower cah\ ind the condition 
differs onlj m degree from that known as bifiditj of the renal pelvis 
The pelvis IS Y or T shaped the middle caliN opening into the upper 
or lower brancli or occasionallv at the angle between the two (I-ig 
2G2 / /) Papin prefers to describe this as the tvpieal form and 
regards the other varieties as modifications resulting from effacement 
of the angle of bifurcation 

3 Type C — In the third tvpe (Pig 202 q t) the pelvis jiropcr 
IS more developed and ihsorhs the major eahees so that the minor 
caliccs open dirccth into the pclv is itself 

These three tvpes arc selected m order to facilitate description 
but that intermediate varieties arc constantU observed is obvious 
from a studv of /ig 2G2 

In interpreting a pvelogram it should be borne m mind that 
the shadow is onh a siliioiictte of the renal ptUis md it must he 
judged aceordmglv Pirts of the tube mav be foreshortened and 
unless care is cNcrcised this mav lead to erroneous deductions Thus 
the ureter often approaehes the pelvis on a pi me which is not ejmte 
perpcndttul ir so that it npjicars to be imjilantcd above the lowest 
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point This appeaiance may be aitificially pioduced when the catheter 
has been pushed so far that its tijD is airested in a cahx and the ui eter 
becomes bowed m an anteroijosteiior diiection Implantation of the 



Fig 263 — Bilateral normal pehes 
Mmor calices beaut i full v cupped The 
left pehis IS a characteristic Tgpe B 
Xote that the middle section of the kidney 
drams equally into the upper and lower 
major cahees The right pelvis is a form 
intermediate between Typcb A and B 
The catheter enters the upper calix on 
each side, and on the left the 'ireter has 
been deflected so that it o\ erhes the spine 


ureter above the lowest point of 
tlie jDelvis IS a sign of commencing 
liydionepJirosis. and its aitificial 
pioduction must not be con- 
founded with that 
condition The upper and lower 
major cahces as a lule present 
then full length to the lays but 
frequently the middle one is 
foreshoitened {Fig, 262 /, h in)* 
The middle cahx is normallv 
shoiter than the othei two, and 
by such foreshoitenmg this feature 
is accentuated Occasionallv the 
extiemities of the cahces oveilap, 
and m so doing present the 
appearance of inosculating This, 
however is artificial as mav be 
demonstiated by taking a fresh 
ladiograph from a diffeient angle 
Position of the Normal Pehds* 
— ^Mien the X-iay tube is centied 
just above the umbilical line the 
ureteropelvic junction is situated 
on a level with the tiansverse pro- 
cess of the 2nd lumbar vertebia. 


being slightly lugher on the left than on the right side This 
relationship is very constant with the noimally situated and non-mobile 
kidney, and if altered displacement or mobility can be diagnosed 
It offers a better criteiion of the position of the kidney than does 
the situation of the cahces whose development is very variable. 
These latter may reach m the upvard direction as higli as the 11th 
nb The extremitv of the lowest cahx larelv descends belov the 


transverse process of the 3rd lumbar veitebra in healtli 


CONGENITAL ABNORlMALmES OF TEDE KIDNEY 
(See Chapter XXIII page 373 ) 


^lOVABLE KIDNEY 

^lovable kidney can as a rule be diagnosed by palpation and 
pyclograpliy is only indicated for the investigation of concomitant 
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disease or to establish t)ic presence of pcKie (lihtation 1 ilms should 
be exposed both in the and m the refuinbciit position m 

order to show the excursion of the kidncv the tube uid film is far 
IS possible rctiuiing the same relationship to the lidiuv A mobile 
orgin mu rctim its upright position when dropjicd but more com 
monh It swings on its x isculir pedicle so that when it is under the 
costal mirgm it issumes its usinl upright ittitiide but as it descends 
its lower pole approichcs the mulline and its liihiiii which norm ills 
looks dircctU inwards now ficcs upwards the ureter approiehmg 
it from iho\c iiul the upper uul lower cilitcs hceoniiiig hori/ont il 
Oecisional!\ the kuhicv ni i\ rcuh or c\ eii cross the midhnc In 
pronounced prolapse the sh ulow lies opposite the tth or jth Iimihir 
xertebra but it max actu ill\ oxcrlip the due trest Somctinus 
c\en m this position the pxclograin shows tli it the kidnex is upright 

The ureter becomes redundant in length owing to the diimmsiKd 
distance bctx^ecIl the kidncx ind bl uldcr It therefore presents i 
certain degree of tortuositx It mix he normal in eilibrc but is 
frequenth slightlx dil itcd and itoiiie Owing t(j its llaeeiditx ind 
tortuositj it often happens that the point of the e ithelcr jacks up i 
fold of mucosa and is held up An aTtifieial kink is therein prodiutd 
on the jnelogram Ihis is pirticularh likclx to otcur at the point 
XV here the ureter is approaching the kidiiev for it lias here to negotiate 
a wide curxe to reach the upwirdfiting jichis V stiff ( ithctcr 
XviU markcdlx displace the ureter bowing it inw irds so th it it mix 
e\en oxerHp the bodies of the xertebre Ihcsc kinks and irtifieial 
curxes disappear it the catheter is withdriwn after injection of the 
metluim Some kml s of the ureter are seen onlx xxlicn the jiiticnt is 
upright 

The jiclxis itself max he normal in form but it usinlK shoxxs 
some slight degree of dilat ition This is sometimes atonic com 
parable with that alreadx shown to occur in the ureter At otlicrs 
it IS due to back pressure x ar\ ing degrees of In droiicphrosis being 
obserxed {see Ftg 207 page 4 j 2) Kinks near the urctcropeJi ic 
junction max then be ascribed to adhesion between the ureter and 
the dilated hjdronephrotic sac Definite distension of the pelxis 
IS in indication for operative interference it also supjilies an 
objectne explanation for some of the sxmjitoms whicli are usiialh 
regarded as purclx subjectixe 

HYDRONEPHROSIS ^ 

Small Hjdronephroses^Thc detection of earlx pelxie distension 
was the first field to whicli pvelographx was applied and it is still 
a xerj important proxince Pjelographj is the onlx uailable 
method of diagnosing the minor degrees of pxelcctasis and as a grcit 
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deal of renal pain is attributable to this cause, its iinpoitance is 
obvious It must be lemembered that the operative demonstiatioii 
of earl)^ lenal distension is far from easy, and the imjDortance of an 
accuiate diagnosis piior to opeiation is thus greatlj^ inci cased 
Pj^elograjih}’' theiefoie fills in a serious gap in our diagnostic 
ainiamentaiium. 

In jDie-pj^elogiaphic da 5 ^s a hydronephiosis was diagnosed by a 
tunioui palpable in the loin causing, in all piobabihty, lecuiient 
attacks of colic Modem methods m the diagnosis of icnal pain 
soon teach that such gioss instances of pelvic dilatation aie rare in 
compaiison with the minoi degiees to the detection of which p 3 ^elo- 
giaphy IS so useful^ applied Renal pain is probably more seveie 
at the onset, when distension is actuall}^ inci easing and lenal secietion 
IS copious, than when the Itydronephiosis is laige and the paienchyma 
1 educed in quantity, so that the j^atient is more likely to lequest 
tieatment at this peiiod than later In a gieat manj’’ of these eaily 
cases the diagnosis is possible only by pj^elograplty, being missed 
both clinically and even at operation 

In the absence of pyelogiaphj^ the pain of an incipient hydio- 
nephiosis m^y be eiioneouslj^ attiibuted to some othei oigan 
(appendix, gall-bladdei, etc ) Complete absence of othei symptoms 
or signs pointing to the uiinaiy tiact is characteiistic of this complaint, 
and tends to mislead On the other hand, theie are instances in which 
the uiinaij^ tract is wiongly suspected of being the seat of pain Even 
with a health}^ mine, a negative radiograph and satisfactoiy lenal 
elimination, doubt maj- still linger and a noimal pelvic outline will be 
valuable evidence in excluding lenal disease 

Large Hydionepliroses. — Laige Itydioneplnoses aiegeneially lecog- 
nizable by the histoiy and signs, but many come to the uiologist 
duiing a quiescent peiiod when the sac is flaccid and he himself has 
no oppoitumt)^ of gauging its size Foi this puipose and also in tlie 
seaich for an undeihnng cause a pyelogiam will usually be made 
A ceitain amount of disci etion is called for because the laige sac will 
not be easil}^ emptied thiough the catheter and the natuial diamagc 
of the kidney is defective Some pyelogiaphic fluid is, theiefoie, 
likety to be retained in the pelvis oi to be absoibed hy the kidney 
(see Chaptei XXVI) Though as a lule no harm lesults, the effoit 
to extiact the solution should be a detei mined one, and only 
enough fluid should be used m the fiist place to allow an acciiiaic 
diagnosis 

A laige h\ droncphiosis should not be complctel\^ filled 
277 (page 456) is unncccssaiily distended and Figs 272, 273, and 31/ 
(page 481) leprescnt bettei piactice though caie must be exercised 
to avoid failing to appicciate the leal size of a hydionephiosis of vhicli 
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onU one louiUvs h\s received lUucl {see pige 1 j 3 find 1 jg? 27o A B) 
These rcmirks ire not ipplicable to sniill md middle si7cd sics 
whith ihvivs require to be sunicienth distended if thin fciturcs ire 
to be propcrlv displivcd 

r-vcrttion urognphv his mtich to rcconnncnd it in tins class of 
CISC md m spite of the great loss of ren il function it gencrilh gives 
at least a sullicicnt slndow , the densitv being increiscd b\ the great 
depth of the nuid and bv the retention of the d\c In the event of 
there being no excretion the absence of v shadow tames its own 
significance 

It will generalK be possible to tell bv i studv of the Instorv and 
svmptonis whether a rend enlargement is a bv dronephrosis or a 
neoplasm but in cases of doubt a jivelognm will show whether the 
pelvis IS distended to form a sac or has undergone such changes is 
are seen in renal ncojilasiii or congenital cvstic disease of tlic kidncv 
(sec page 4G2) If the ureteric catheter cm reach the renal pelvis 
the evacuation of the retained urine and the disappearance of the 
swelling will itself be evidence of the hv droncphrotic nature of the 
enlargement but where the evtheter sticks and the sac cinnot he 
dr lined pjclognphj will be required 

IMien a hv dronephrosis conforms to that tvpe whicli shows a 
congenital narrowing of the ureteropclv ic junction or to strapping 
b\ an abnormal tail vessel {see Plate \ K) pvelographv is more 
instructive when applied to the opposite orgm than to the obviouslv 
diseased one in view of the tendenev of the trouble to he bilateril 
The opposite pelvis mav exhibit some degree of deformitv winch 
though sliglit and inappreciable bv other examinations mav affect 
the prognosis and treatment I have on two occasions seen ntphrcc 
tomv of the palpable kidnev promote a ripid distension of the remaining 
organ This is due to the increased work thrown on it Thomson 
Malker discussing the relationship of diuresis to hv dronephrosis 
savs There are manv cases of congenital valves and narrowings 
of the ureter in which the lumen is sufficient for the escape 
of the urine under ordmirv conditions but is too narrow to drain 
a sudden diuresis I rom the coni par ativ e obstruction thus estah 
lished hvdroneplirosis begins to develop and the pressure it exerts 
upon the ureter increases the obstruction ’ Apparentlv the additional 
work to which these organs are subjected bv the removal of their 
fellows although sliglit mav be enough to precipitate the develop 
ment of a hv dronephrosis Pvelographv mav show whether the 

second kidnev has a tendenc> to develop a hv dronephrosis and will 
thus be of assistance as an operative indication and also from the 
point of view of prognosis Excretion urographv is valuable m 
this respect {sec h\g 330 page o20) 




ISsruiMiNTM I ^ I J O IMU ItOf H \1 in 4 in 

In the t ist of inlmnittcnt h\(!roiicpliroMs Papin has shonii tint 
♦hiring the ittuk of retention it is frcipicnth nupossiblc to mtroihui 
llnid 7nto the kulncs hut uhtii the attick is o\ci the ohstnitlnm 
disippcirs and u incloj^rnn mu l)c obtained 

1 Mitcntcs of Renal Disiciuion on the Pjelo^rain -I n*ic and 
incthnin si/td ludroncplirosts ire cisiK diijtnosiil intlogfraphu dh 
but It reipnris nnuh i ire ind uuincn to reto^ni/e the eirhcst phisis 
ind to detide is he tin r the toiuhtion is i s iritti of the norm il or is 
Iiitholo4K d 'Set tluse minor disttuMons jfue promnmecd ssmiitoms 
iiid ire the ones i\ litre assistant e is most rctpnrtd whilst j)\cIo«ii iplu 
IS the onh u nlnhlc method of di i^nosis 

Small Ihjdiomphrosis — Disttiision will nitnrdh first ifltit the 
dtlitite minor t ilites md liter the more fibrous inhis Prissiirc 
itrophi dsn ottnrs e irl\ m tlu pipille so tint tins ne flitteiud 
lilt cirlitst pitltyr ipliie tlnii'^e tlitrtforc is sttn in tlu tnpshiptd 
vnnnr caluts wlmli httonu tUtriisiiiKii tontiit aiul ire c\cntndl\ 
flattened or e\ t n t oni e\ (/ Ihcmijottdis w ith its disttmUd 

V ^ ^ qO 

t ij l ■ — Tl ) r( i.r s of c ilioiii listi ii i >i 

minor e dues thus issnmes 1 1 Inb sh ipt d ajipc ir mt t Hums perhaps 
the most import mt of ill cirit tlianp[es from tlu diagnostic point of 
\ lew 

The next structure to he nuoUed is the major caUr its bound irics 
lieing pressed liuk so tbit it bet nines broatler md loses the sli^dit 
w list winch IS jrcncralK to be obscricd m the norm il state Increase 
m the length of the cahx ni i\ or in ii not be noted for often itropln 
affects cqualh the depths of the sinus and its portals — mtercaheiiie 
papif/x? later the cahees arc dcfimtelv shortened Dilatation is 
almost in\ iriabK seen at the poles before bceommg e\ idcnt in the 
imddle tahx {1 igs 207 200 and 270) 

It IS not possible to sa\ whether the peliis itself is dilated until 
the process is well id\ anted for normal pehes \ar\ considerabh in 
size and before saiing tint nu gutn example is dilated it would 
be neeessari to know the naturil dimensions of that particular pels is 
Up to la ( c ma\ be looked on as not necessanlj outside the normal 
capaciU If an outsize peKis is the- natural state of a particul ir 
induidual both kidncis will probibU show the })cculiarit\ A jnelo 
grim of the other kidnei will indicate the patient s normal 

V. significant change which ma\ escape obscri ation unless spe 
cialK looked for is an rlterition in the s\mnietr\ of the curse which 

2D 
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the upper ureter makes with the lower niargm of the pehis. ‘*An 
early change wliich occurs when dilatation is developing is angulation 
of the lower ureterocahcine curve This becomes more and more 



FtO -»»> — Trvirijizs from \ar ous cas"*? ofmiDor pv^’kcta? ? 
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ncutc ‘IS the lower cali\ j\j)j)ronches the ujipcr ureter” (rhomson 
Walker) I 'Iter the poMtion of unphnt'ition of the ureter alters and 
it eomes to nppcir to he inserted at a point on the median border of 
the jichis though ns prcMOUsh statcel, this appcirnncc mn% occur in 
the normil as an artefact due to the ureter ipproiehing its insertion 



Fij ro — I jclectasis of motlcnto s ^crlt^ 


in the anteroposterior plane Sometimes an carlj. hs dronephrosis^ 
will remain unrecognized when insufTicienth distended because it 
ippears of the usual size 

Medium sized Hydronephroses —As distension progresses all the 
features enumerated abo\c become exaggerated the pels is is larger, 
the calices are broader and sliortcr and the ureteric insertion is 
more displaced 
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Laige Ilydi onephi OSes — As before stated, pyelograph}’ is not 
absolutely indispensable for those cases which can be diagnosed by 
symptomatology and abdominal palpation, but it is usuall)’’ under- 
taken Little or no jiain is caused by the distension of a large sac. 
When a considerable amount of urine is withdrawn by the catheter, 
this may be straight^ ay replaced by an equivalent amount of solution , 
but where theie is uncertainty regarding the size of the pelvis, films 


should be exposed at intervals m 



Ftg 207 — ^Moderate distension due to 
nio\ able kidney Note low position Up- 
per and lower poles much dilated and the 
major cahees \cry broad The middle 
calix is Mrtudllv normal, the brunt of 
the distension falling as usual on the poles 
Tip of catheter is caught at ureteiopelvic 
junction causing distortion 


order to check progress The sac 
IS usually single, and the pyelo- 
graphic shadow A^aries in contour 
according as the pelvis (peh ic 
hydronephrosis) or kidney (renal 



Firj 208 — Rctrogiade p^elogiam 
The pelvis is incompletely filled Dilata- 
tion IS of model ate severity The catheter 
tip IS seen to reach only to the transverse 
process of the second lumbar vcitebra 
The rounded object with deal centre on 
the right side is the shadow of a gall stone 


hydronephrosis) has borne the brunt of the dilatation Frequentlj'’ 
it has been evenly distributed between the two (mixed hydronephrosis) 
{see Figs 272, 276, 277) 

In the pelvic type the enlargement oecuis chiefly outside the 
renal sinus (extrarenal type) The pelvis is greatly enlarged and is 
often more or less rounded {Fig 271), though it may retain its tri- 
angular contour A considerable quantity of renal tissue remains, 
though it IS generally more or less excavated by secondary chambers 
opening into the main cavity 
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In tlic rcml U]>c the pressure is duenv felt msule the limits of 
the sums (intrarcnal tipe) {I ig 27 i) llic pchis nn^ ho little 
m not at aU (hhtccl uhilst the pirenchMUi is {jrcitK reiUiced m 
tluckncss It mu take the form of a single smooth Mailed ( i\ih hut 
more commonh the psclognm shous a central cuita into Minch open 



Ftj f9 — Intliitnmntor\ llititiottof Fij ~ 0 — Pistengioii of motleritc 

the r {rht I Ims I ft 8i 1 lo mtl Note p \cnt\ I 1\ i>» tot qtiitt full and fluid 

fioowrling tif of tf cifh f rs Tho u i Icn Ins Rra\itntp 1 to th low st Uinp; p»rt9 

Inp and pirall 1 sides of the nmjor (alie s whirl t> ow iv mor pronoun 1 shidow 
ar V rv ot vious an I also the nl no t e jm (Ui ] r an I iniddl caliees) The iniddl 

fl teals nc of tn lorcihes The I roi I cniix is 1 ss ilil it <1 than th jolir cilices 

and uniforrnlj full urel rs ipj; stsan Uonic cf Fi'} - >A 
condition 


numeroits second in loculi (J 272 273) e\hibitmfT nn undulating 
or moie deeph stallojied external bolder m coiiespondentc mth the 
lobulation mIhoIi can be obserted on the surface of the oigan The 
septa hetneen the caiities corresiiond to fibrosed coli mns of Bertim 
Frequcntli the i irious pirts of the ca\itx rectne the opaque solution 
une\enK owing to its not mi\ing mtunatch with the unnar\ residuum 
{Figs 272 273 317 left side page 481) Sometimes wheu filling a 
aer\ 1 irge and much loculated hsdronephrosis it happens that the 
fluid goes on accumulating iri the loculus immediateh below the 
catlietcr tip till the latter is full and a radiogr\ph taken \t this time 
would gi\c a picture limited to this one loculus ind i completelj 
erroneous impression of the s ze of the organ 1 urther filling MonJd 
cause an oierflow info one or more neighbouring sics Ihe cants 
first filled IS sometimes \ centralis placed one but quite often it is 



Fig 271 — Hydionephrosis due to 
aberrant \essels Pehic type Cahces 
clubbed but still ^^ell formed Pehis lies 
opposite third lumbai \ertebia 


Fig 272 — Hydronephrosis of mixed 
type and congenital origin — pelvis and 
cahces both much dilated Pelvis could 
not be emptied prior to injection of solu- 
tion, which has incompletely mixed with 
the contained urine, and has outlined the 
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the lullooncil ccpliaht pok of the kulncN ■winch in the recumbent 
position Is low Kiiif; and into which the catliclcr in i\ hll^e run {1 ig 
275 B) At other times the fluid simpK j»niMt itcs into tlie dependent 
suniji of the (hinted upper cah\ 
273 27 j) 

In addition to the pehic 
dll It itions illustrated m this see 
tiou examples of h\ droucphrosis 
of ^a^\lnf; sc\crit\ will be found 
in other chapters of the book and 
should lie examined during the 
rcndiuf; of this section This will 
sers t to einplmsi7C the multiplicits 


A B 

J'lf j — A liislnim iilal j \clo^rim illu^tmlirv Ui 'iv coiWrnst fluid 
mftj ru 1 ft on portini of n I ri, h\ Iroiiiphn sis iii tins ens th iij p r r \lix for 
filliiif; m til fr t nislnt r lli rrmniiul r of th R»t“ Minch is fiintlj \isflle 

xtpiid to a p int J iii 1 flow th ll uc cr st nl ImouII asilv ha\i I noxtrloolvi 1 
B lliiRrim (Inters! \i w ) ilhistrntinj? th \\n\ fUu 1 fills on r*"'!' a hjdroiitpl rosis 

II 1 fl ll qiionth osprfloia into th next lociihis It 13 e% ii rioro t smon for 
th fluid tor ichth loptml iit cpphshc end 1 v tricllmR dow n to it as is Imj p ning 

III i i!74 iJ and to A 

of the causes and the pres alencc of dilatition The following list 
will expedite the setreh - — 

Chapter MI Ill’s 71 72 T^-TO 

XI I IS 108 

XIX f ig 188 

XXI rigs 201 _07 208 210-212 

XXIII Figs 223 22a -2- —9 231 232 284 -37 

-40 248 2o2 2j7 

XX\ Figs 278 281 28- 284-200 202 -08 29j 

-9J ”00 80- 304 300 310-313 815-318 
XX\ II rigs 330-83" 

HYDRO URLTER 

The correct reading of i ureterogram is es en more difficult than 
that of a pselogram and it is certain that a great manj mistakes 
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/ ?7 270 - -C\ ?-tOJ-<^opjc p} f bj- 

lat^jal ^hapf I\ rjo/rnaJ p‘l\ jf- oji bft 
{1 ypf' A) Sf iriadf oJ <m 

Ji^ht tiK Jaijr^ pfJ'vjr aud ^lubb^d 

^ aJjf ^ r bf ijjjr ^ ^ id^ Jit 


/ ?7 277^ — H ‘'-Ji r bJO-J** ^ ^ 
lapr. JJth Jjb abo»'" aud dia^ 

2vot^ thf in aid po'^Jtio^i oi tb^ 

jijiJ<''tjon- it uji ^ 

jj]J a?- iub a»- hat' dou*' 



are made in mteipretation even by experienced ^’iorkers- It there- 
fore desirable to '\^arn beg’inners a^rainst a hasty or iJl-eonridere 

diaj^fiosi^ based on uretero^^raphie 
( ’ ' "T'" ' ' evidence vhich may be rnisleading- 

\ ^ The diagnosis of ureteral stricture 

or kmk is frequently made on 
insufficient grounds : such indica- 
tions should be definite- and similar 

/■ i / 27 S of t/J" 

iioni pf M un twjr jiifiai/jinato jv 
plobabJ% appf lidj*^ uiai JU 
buJboMt diJjitatJoii oi th^ 
jat^ 3 ^ abOk<^ th' p^^Hit ol pj^— -ui^ 
tajJjiJ^ oil abo' ^ Jth o jJ\ winoi 

oil tb< p^ i jt but Tb^ T/jiur;! cab Cf ^ ha * 
lo-t ♦bf j < )2n^ 

ouHine-r, should be seen in tlie same 
s 1 j o n of the u re t er on rn ore than 
on^ film before it is a<'('eptcd a^ 
aulhcntK W'hen the p\ olographic 
id<^ nr c IS unc oiu mcing- and r-spe- 
fiall} if the rornplaint is of rerent 
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de\elopment, -ill the possible iltern'iti\es should be fulh explored 
before the diagnosis is made and the ureterogram should be cou 
sidered in conjunction ^\lth all the clinical dat i Iherc are three 


fallacies in particular which lead to 
erroneous interpretations — 

1 Ihe normal variation in tlie bore 
of the ureter is well iccogmred it ha\ing 
narrowings it the pcUic outlet brim of 
the true bon> peh is, and at its a esic il 
extremitN (Fig 279) Between these 
points of diminished cilibre arc well 
marked fusiform dilatitions Histologi 
caU\ the narrow ed sections can be show n 
to contiin an excess of circular niusde 
and it IS thought possible that the con 
tents of the tube mas be tcinpor iriU 
locked up m the mtenenmg compirt 
nicnts gn mg an ippearance suggestis e 
of dilatation on the pielograni Ibe 
position of these congenital nirrowmgs 
determines the position a,t which stones 
tra\ersing the ureter get caught and at 
winch these stones leaae behind them 
ureteral injun or ulceration winch m 
its liun mu cause stenosis during heal 
ing It IS therefore es idcnt that the 
sites of congenit il and ph\ siological 
narrowing coincide witli those of patho 
logical contraction so that the differ 
ential diagnosis calls for care 

2 The peristaltic w u e of tlic ureter 
IS often e\ idcnt m the p\ elo uretcro 
gram cspccialla when the tip of the 
cithcter falls short of the renal jichjs 
\bo\e iiul below these spindle shipcd 
wues are kngths of the ureter wliicii 
arc plnsiologitalh cmpt\ Hie noaicc 
nn\ misinterpret tlicm as patiiological 



V second film will probabK show tiic a _i), ,cr„„n u,,. ^ | r 

spiiullc m a dilTercnl position ofu*"' orrn«f\Tr't **' 


1 \ urctcrogrmi m i\ be made b\ 


filling the reiiil {)cl\ is and illowmg its contents to How down the 


urcUr or b\ distciubng the ureter from below wbiht the e itbeter tqi 
is in Its lowest segment nho Lhiptcr WMII) In the first < uc 
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the catheter must be withdiawn before exposing the film, as otherwise 
the ureteric shape is liable to be distorted, owing either to the rigid 
instrument displacing it laterally or anteroposteriorly, or to its picking 
up a fold of mucosa and causing a kink {see Fig 276, page 452) 
The ureter, as a result of either of these accidents, may be fore- 
shortened and appear to be stnctured 

Apait fiom disease, malfoimation, oi artificial distortion, the 
ureter may luii a slightly devious course to which no pathological 











J 



I' i(f 280 — The lelationship of the kidney to 
the psoas muscle is g\ idcnt The peh is lies ex- 
toinal to the muscle in the hoIIo^\ undei its sheltei 
The iiietei pcnoially runs a stiaight couise down 
uaids but sometimes climbs up steeply on to the 
bellj of the psoas and then appears on a uiogram 
to be iw istcd or e\ en kinked 


Fig 281 — Dilatation 
affecting one poition 
only of a double kidnej 
The peh IS and iiiotei aio 
moie affected than the 
cal ices 


Significance must be attached Foreshortening of the uictei as it 
climbs on to the psoas muscle {Figs 280, and 71, page 120), piodiices 
an appcaiance vhicli is easily lecognized once it is known, the inoie 
so as the sliadov of this muscle is readily identified on tlie film 

Tlie most usual site foi obsti action is tlie ureteropclvic junction, but 
it may occui at any jiomt along the uietci, vlien tire section above the 
sliictuic will be dilated (hydio-uicter) (F?g 278) When the obsti uction 
affects one biancli of a bifid iiehis oi a bifid uicter {Figs 274, page 
151 and 281) its consequences vill be limited to that branch and to 
the corresponding poition of the kidney (partial In droncjihiosis) 
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A school of thought led b> llimner 'ittributes great importance 
to ureteral strictures and considers that inanj a ague abdominal 
s^nlptoms ^\hich arc usualU aarioush attributed to the appendix, 
oaarN or to pelvic adhesions arise from these strictures Much 
scepticism, however prevails elsewhere m the profession regarding 
this condition It is said to be diagnosable bv the passing of ‘ bulbed ’ 
bougies and noting the resist ince as thev pass the jioint of stricture 
and the ‘hang’ is thev arc withdrawn If an ordinarv citheter is 
used the diagnosis is missed because the sensation is not elicited 
Pam IS experienced bj the patient as the bougie passes over the 


affected point I he strictures occur at 

those positions where nodes are found f 

ill the normal ureter — the urcteropclv ic j -i \ 

junction the pelvic brim the broad j V ^ ^ 

hgainent and the intramural section ^ 

1 here arc gonerallv no v esical sv niptoms / 

and the urine is usuallv clc ir the diag ^ [ / / 

nosis being based entircl} on the c\ sto / 1 ^ 

scopic findings ind on the fact that / 

dilatation cures the sv mptoms Patho J j * 

logical mchuling post mortem cv idcnce / / 

of a genuine stricture has not as vet f J 

hecu forthcoming Toci of infection ( / / 

in the teeth tonsil and other distant / 

structures have been blamed (which is ' ^ /\ 

not consistent v\ith the behaviour of 

other ducts in the bodv ) and also / 'N 

lot il infections in the bladder prostate, I / / \ 

cervix etc / \ I 

COXCEMTVI. DILVTVnON OF THE 1 / I 

UnFTER (MEC VLO URETER) V / / 

t-ongcnitid dilititionof the ureter Z' \ J / 

is not infrtqucntlv seen and tikes two / ' / / 

forms — \ f / 

I \ dditntion comj> ir ihlc with j 

<oiif.imlnl uhopitlm dihtition of the '](/ / 

colon It IS usuillv of sev c rc dev clop W ^ ( j 

OH lit nu\ be umlatcril or bditcnl '* 

and docs not extend below the uretcro n' f c iI'"/ ni 

vtMc d orduc(/ ig Jsj) In the example '' 

''ttii m / JIO (i>i„r to*) the I ir^e sire of the ureter ind pelvis 
ts olniems lait it is most c isiK sun in the upper re ithcs I his 
n sohtirv kuluev Some mvtUonltcs rv^ird tins eonditinn is i 
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neuiomusculai dj^sfunction Otheis look on it as a failuie of the 
primitive uietci (which is of large size in piopoition to the body bulk) 
to assume its subsequent customaij^ pioportions 

2 The uretei may be affected by back-pressuie fiom some 
congenital luethial malfoimation — valves, etc 

SIMPLE INFLAMMATORY CHANGES IN THE KIDNEY 

Pvelitis and pyelonephritis lead as a lule to some minoi degice 
of pelvic dilatation the biunt of Avhich is home in different cases by 
the cahces, pelvis, oi uretei Sim]:)le pyelonephritis sometimes causes 
eiosion of the icnal iDapilltc, the damaged areas then showing up on 
the pvclogiam as lounded excavations of the paienchyma The meter 
may be unifoimly oi niegularly dilated and in some cases exhibits 
a sinuous outline 

A pvonephiosis may ause fiom infection of a hydi oncphrosis^ 
when its outline will be similar in shape to that of its foieiunncu 
It mav assume a pelvic, lenal, oi mixed distiibution, and be small 
oi vciy laigc Often it is impossible to diaiii its contents thioiigh 
a uicteiic cathetei oving to then thick consistency, and the pyelo- 
giaphic solution must be added to the already contained fluid The 
medium tends to fill the cavities iiregulaily, and wheie these aie lined 
with adhcient debus the outline of the cavit)^ is iiiegular and hazy. 

CARBUNCLE OF THE KIDNEY 

Tins condition which is fai fiom common, has atti acted a ceitain 
amount of attention lecently It is a veiy definite entity, not to be 
confused with ccitain othei suppuiative lesions of the kidney Fig 
283 A IS a diavmg of a characteiistic renal caibuncle and the stiiking 
icsemblance to the common carbuncle of the neck is self-evident It 
sliovs multiple puiulent foci and as is almost invaiiably the case, it 
occupies the coitical pait of the kidney As the caibuncle inci cases in 
size it ajipioachcs the capsule, thiough which it not mfieqiiently oozes, 
infecting the pcimcphiic tissues It is laie foi it to ruptuie into, oi 
c\cn to appioach the pehis, and m many patients the urine contains 
ncithci pus noi oiganisms The usual organism is a staphylococcus 
and in a laige pciccntage a definite histoiy of a piimaiy focus, generally 
fin uncle of tlic skin fiom vhich metastatic infection has taken 
])la(c IS «i\aila])Ic Biad\, in 88 collected cases got such a histoiy m 
73 J he suli]ects aic gcncialh \oung adults (3id oi ‘1th decade) and 
men «uc aflcctcd 2^ times more often than vomcn The patients 
aic usimIK exlicmcK ill but localizing symptoms aic often missing 
tuiioush the light kidn(\ is moic ficcjuentb the site of the caibuncle 
than tiu left (1 3) hut <i point to rcmcmbci is that m ajipi oMUintcly 

onc-filth oi tlic ])atRnls the condition is bilatcial so that close attention 
should he paid to the kidncv 
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The p%elogripJut ^ppCIn^t.c^ arc 
prcciscK Mich as might be cNpcttcd 
from the presence of ui infl unnu 
tors nnss in the rcnil <ortc\ but 
the\ naturills s irs smUi its si/e nul 
location The renal outline nn\ be 
soincsshat enlarged but is never 
grossK so Caliecs subtending the 
affcctcel part of the kidiitv ire tom 
pressed and obhttritcti those drun 
mg the uljaecnt pircnehvmi niav 
be elongated 'Most of these fe it ores 




h — A rirluticl 

if til ki In V Tii*i ooli 
trnlh pi ipe 1 carininci 1 iil 
KPS into th I ehis and tli 
lillmK <1 f ct of thp pphis 


til t 


i<! 11 




thp 


are shown in 1 ig 28*} B Spence and Johnston collected reports of 30 
cases anel analvsed the pvclographic findings as follows — 


rillmg defect or deform its of the renal peh is 10 

Enlarged kidnev outline 1 > 

Absent or indistinct psoas shadow 10 

Obliteration of one or more calices 7 

Significant dilatation of the renal pelvis 3 

Normal 4 


The pvelogram therefore shows some alteration in a high pro 
portion of cases and should be suggestiv e Nev ertlieless a correct pre 
operative diagnosis has been the exception rithcr than tlic rule 
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Opeiative tieatment has been umveisal m the past, but penicillin 
will probablj^ ^ ™ "the future. Opinion has hitherto been 

divided between nephrectoni}^ and conservative measuies Nephrec- 
tom)^ caiiies a lathei lower operative mortality and a quicker con- 
valescence, tedious suppuiation often lesultmg fiom conservative 
drainage But these advantages aie offset by the letention of a valuable 
functioning kidney when conservative tieatment is successful If 
the kidney is extensively^ destroyed (one thud oi more) nephrectomy 
Avould piobably be indicated , if a peiinephiic abscess has formed, 
with its attendant adhesions excluding extraperitoneal spaces, diainage 
of the abscess togethei with incision or excision of the caibuncle and 
penicillin theiapy would be the procedure of choice 

RENAL TUBERCULOSIS 

{See Chapter VII page 113). 

POLYCYSTIC KIDNEY 

In polycystic disease the renal pelvis is invaded by multiple 
cysts and its cavity is deficient where they tiespass upon it The 
cysts, being convex towaids the pelvic cavity^ aie outlined by^ con- 
cave shadows on the py^elogram {Figs 284-287) When well developed 
the cy^'sts may^ almost completely^ obliterate the pelvis, and the pyelo- 
graphic contoui is much compressed and consists of nairow, eiratic 
stieaks with concave mai-gms The veitical measuiements of the 
pelvis aic invariably^ gieatly inci eased, and this is tiue also of the 
anteioposteiioi ones, but this is not lecogmzable unless lateial views 
are obtained Long aims of the pelvis leach out to diain aieas of 
parcnchyuna which have been ousted from their original situation 
by" the interposition of the cy^sts, and they^ appeal as iiiegular stiagghng 
sliadovs the extremities of which stretch well bey"ond the usual limits 
of the lenal pelvis {F^igs 284-287) Some of these elongated and 
widened calices show a i datively clear central aiea shading off to the 
daikei pciiplieiy, caused by" a rounded cy"st bulging into the cahx 
A consideiablc development of cy"sts m the upper pole of the kidney" 
mav displace the pelvis downwards {Figs 285, 286), vhilst a similai 
entiigcmcnt at its lowei end may" modify" the couise of the uietei 
{Figs 281 287) 

The condition is invaiiably" bilateial, as can be dcmonstiatcd 
by taking a jnelogiain of the second organ Two instiumental py^do- 
giams should not howevci, be made simultaneously" Excietion 
inogiaphy is foi the most pait, unsatisfactoi v owing to infenoi e\- 
ciction ol the dye The radiographic diagnosis between poly"cy"stic 
kidncA and lenal giowih should not be difficult, though the defoimities 
produced aie in some lespects similai {sec page 466) 
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Fiq 284 — AfUftiioid poljcjbtic (li9 
eas of the kidnej The lonff apiden pel 
MS IS rharactonstic I argo cjats occiip> 
theepaceab tve nthecalices The j Itis 
reaehes a low | oint 


Fij _85 — loljcjstic 1 idnt\ The 
kidnej IB pushed down hj the dot eloprnent 
of large c\stB in the upper pole No 
operative confirmation Ureter disj laei d 
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and often extreme Sometimes the pelvis and cahces are represented on 
the pyelogiam by a few irregular and often widely separated blotches 
“In pushing into the cavitj^ of the pelvis, the tumour very often 
leaves a thin, compressed cup-hke extension of the pelvis about the 
periph(‘ry of the tumour mass ” (Young and Waters ) {Figs 288, 290 ) 
Ascending p 3 ^elogiaphy is almost invariably preferable to descending 
owing to the moie certain delineation The latter is frequently 
unsatisfactory, especiallj^ in advanced disease The silhouette of that 

part of the tumour which occupies 
the parenchyma can often be made 
out on a plain film and even more 
so on a pyelogram {Fig 288) 

When a tumour bleeds into the 
pelvis the resulting clot maj" be 
responsible for a filling defect 
The shadow lacks the definition 
produced by many tumour edges 
and tends to be ill-defined, diffuse 
and of uneven density Any other 
renal lesion eapable of causing 
haemorrhage may, of course, equally 
with a tumour be responsible foi a 
filling defect. Figs 292 and 293 
show two examples both of which 
happen to be due to calculi 

Diagnosis — Radiologically pai- 
enchjmial tumours affect the pelvis 
in some respects like polycystic 
disease They bulge into the cavity 
with a convex outline vhich may 
be embiaced by long spideiy aims 
{Fig 290), and they cause similai 
displacements of the kidney {sec 
below) But the}^ are generally 
distinguishable because (1) the 
encioachment is single rathei than 
multiple, so that one section of the pelvis alone, or piincipally, is 
allccled, vhereas in congenital cj’^stic disease all parts are involved 
and the spidciy arms aic more widespiead and numeious and often 
more clc<ir cut , (2) the shape of the distortion is often quite evidently 
not rclcrable to a loiuided c^ st , (3) polj^c^^stic disease is bilatcial, 
a icnal cviomoma unilatcial 

Though a icnal cauinonia bulges into the pelvis and eventually 
moie oi less fills it, it piactically nevei corks the outlet and as a 



Fiff 292 — Stone in the lenal pehis 
(o) The pcl\ IS was filled wnth pultaccous 
inatcnaU probably changed blood, and this 
uf counts loi the iiicgnlautj of the pchic 
shadow, which has a \acuolated appeal 
anco It illustiates the oftect on pyolo- 
graphv of foieign raateiial in the peh is (cf 
Fig 293) 


4G7 


lNSTltlM>Nr\l UUl CVUOCUMH\ 

TCSxiU ‘x IxMUonqxhrosxs is \cr\ rxrtU ixssotixtcd Uns is x point 
helping to (lifTcrcnti ite hctxiepn i\ j) ircncliMiml < ircinoni'i and ii 
growth onginntxixg in thcpeUis wliuU latter \cr\ cominoalj produces 
obstriittion and pxclcctasis {<tcr jiagc M>'t} 



I ij n — Xaccndink p> lopriin Notall flllinp <1 fict ttu(' to thirl pru 
moiia mat ri il {al j ro\eil it opi nitioii) pro! ahlj chanp I 1 loo 1 clot Stricture at 
urctcrop Iwc junction enth t r coil I uj jwst V lo tins Mod rate eta i'^ 
Stone sht low iitar tip of traiiRvirso process of a coni kimbii iirtrhrn 


Effect of Ttunours on the Position of the Kidney — 

Inirarenal J aaioitrs -—Growths of l^rge si/e nrising m the kidnev 
itself max cause displacement of the remainder of tlie gland This 
is espccialU true xxhen thc\ inxolve the upper pole The peUis, 
in addition to being distorted is then found to opcupj a position 
loxver than the normal and sometimes also to be rotated 

Growths in the lower pole cinnot displace the kidnej upwards 
in the same manner as a growth of the upper pole pushes the gland 
downwards partlx because of tlu* immo\ ible striutures aboxe the 
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kidiie)^ and paitly because, in contrast with the giowths of the upper 
pole, they aie free to enlarge away from the lenal pelvis A large 
lower pole tumour thiows the ureter inwards so that it runs a curved 



course and its shadow not infre- 
quently overlies that of the verte- 
bral column Many descriptions of 
these giowths overstate the prepon- 
derance of tumouis aiising in the 
upper pole In the writer’s opinion 
it IS doubtful if they are any moie 
common there than in the rest of 
the gland. 

Exti ai enal Tumow s — Giowths 
aiising outside the kidney are cap- 
able of displacing that oigan m an 
equal degiee with, or even to a 
greater extent than, the mtraienal 
vaiiety {Fig 294 ) Rarely they 
also cause defoimity of the pelvis, 
but this is by pressuie oi invasion 
from without, and not, as in the 
case of mtrarenal growths, by 


Fnf 294 — Extiemo displacement of involvcment staiting in the ncigli- 
Sr/’.S » tourhood of the paiencI,yn,o 

the left side of the spine and overlies the Wilms’ TumOUr, TlllS COinpai- 

left kidnej^ (Ijpht dotting) (cf Fiq 230, , i . i i. 

page 38G) {Mr Garnett WrujhVs case ) atlVely uncommon tumoUl IS almost, 

but not entirely, confined to child- 
hood Radiogiaphically it repeats most of the featmes desciibed for 
lenal carcinomata (hypeinephromata), including the elongation, com- 
piession (or distension), and displacement of the pelvis and calices. 
Wilms’ tumouis do not, howevei, fungate into the pelvis in the 
mannei so chaiactenstic of ‘ hyperneplnomata ’, well seen in Fig 288. 
Figs 205 and 297 show typical effects and in them the contour of 
the tumour itself is clearly visible and is emphasized by the displace- 
ment of the gas-containmg colon Wilms’ tumours are radio-sensitivc 
and the diminution in size shown m Figs 296, 298, 299, when 
contrasted Avith their forerunneis {Figs 295, 297) make clear the 
advantages to be gained from pie-opeiative radiotherapy In the 
vritci s expciicnce this treatment has not led to operative difficulty 
from perirenal adhesion, nor has it delayed wound healing 

Tumours of the Renal Pelvis. — There has been a tendency to 
undei value pyelography m the diagnosis of renal pelvic tumours, 
but in the vaiter’s view it is very A’^aluable and not infrequently 
gn cs an unmistakable picture of the lesions. The picture vanes with 
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Fiff 23o — \\ ilms turn )ur of the r)f;ht 
kidnej The rounJed ojtline of the Prior 
mou? growth which extends to the sacro 
iliac joint helow and well ot er to the left of 
tVe midlme is ck nrlj setn P h 13 is ltrg;p 
a'ld spKitrj viitli dilatation of upi er calix 
Ureter di pitc d Note partieuiarh the 
position of the intestines— all push d over 
toth opposite side in ludmg tfi a cend 
mg colon which text books saj forms a 
resonarlt band in front of a renal tumour ' 



Firj ^9f — Same case as in Fiq *.9i 
St, V en weeks later after irradiation Note 
the recovers of the rii,ht pelvis vvlneh nov 
lool s prat tically norrnal al o the return 
of the colon to approximatelv normal posi 
tior Ea j nephrectomy Three months 
lat r developed chest m tastases which 
disipperred on X raj therapy and havi 
not reappeared Child well 4j year 
after or erat) m 



Ftj _9 ^y\ilns tiitrourof 1 ft ki 1 
1 irpc atracplins and dilit d lalvi 
Kline 1 pr s»ed frfrrdimdint L 
\ 1 1 1 C d fts in Fij .'la Irra ha 

tion I How d b\ htnuu tjon of tumour 
^ rhr ttmi CluH well hj voirs nh i 
oprai,„„ ^ llisas v recont mti! 
mairofniae, n of tl ngl t arm 
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the position and size of the growth, and a number of situations 
require description • — 

1. When the growth is zery small it Mill be unrecognizable by 
urography. Even so it is capable of bleeding copiously and per- 
sistently. though slight hiemorrhages separated by long intervals of 

freedom are the rule 
An outstanding instance 
of a minute papil- 
loma causing hsematuria 



Fvj 299. — Radiograph 
of post-operatnc speci- 
men of case illustrated in 
Figs 29 j 29G showing 
the email siz^ of the 
maining tumour. Somf* 
calf'jfication in lov rr part 
of gio^rth 


persistent lor nine weeks 
was published by Ander- 
son The tiny grovth 
lay hidden m a calix 
an vas ‘^mall that it almost eluded detection when the kidnev 
v.a^ examined after the operation 

Ohstriirtion of the unnarx channels vill sooner or later arise 
the time of its on^et xmI] ^arv xrith the position of the grovth 
Pj^ o;rrani^ '^hov ‘-omr grade of dilatation and in doing so give 
t jiathologKal process though the cause of the distension 
, ^ clear I lie pxelcctdsis varies from minor grades to a 

h>droncp]jn;.,j^ containing <e\eral pints of Huid 

le u- situatioii fo^ ob‘^truetIon is of course the uretcro- 
P- vie Jinx' tif j diifl herr fhc npoherfjcnt of the vails may pla\ a 


but 
Mo.t 
evidciKe 
i^' not 
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the position and size of the growth, and a number of situations 
requne desciiption — 

1 When the gioYth is veiy small it will be uniecognizable by 
urography Even so. it is capable of bleeding copiousl}’’ and per- 
sistently. though slight Ineinoirhages separated by long inteivals of 

freedom aie the rule 
An outstanding instance 
of a minute papil- 
loma causing hmmatuna, 





J^ 2 f/ 299 — ^Kadiogiaph 
of post operati\e speci- 
men of case illustrated in 
295, 296 showing 
the small size of the 
lemaining tiimoin Some 
calcification in lower part 
of gi ow th 


peisistent foi nine weeks, 
was published by Ander- 
son The tiny giowth 
laj" hidden in a calix 
and \\as so small that it almost eluded detection when the kidney 
examined aftei the opeiation 

2 Ohst) uciion of the urinai\ channels mil sooner oi later arise, 
but the tune ol its onset amII vaiy \uth the position of the gionth 
Most p\elograms slion some grade of dilatation and, in doing so give 
c\ idence ol a jiathological process though tlic cause of tlic distension 
IS not aln<ns cleai The p\electasis \aries fiom minor grades to a 
livdioncphiosis containing se\eral pints of duid 

The usual situation foi obstiuction is, of coin sc, the uietcio- 
pehic lunclum and htic the nnohement of the nails may phn a 
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major pait in its production If the tumour arises at oi near this 
junction obstruction will piobably be early and seveie, but if the 
pedicle lies some distance away obstruction must await the production 
of a fiond sufficiently long to coik the renal outlet. Blocking at this 
position (as also obstruction of the uretei, which will be considered 
latei) will, if severe, prevent catheterization for the making of an 
ascending pyelogram Obstruction not only to a catheter but also to 


the mtioduction of pyelogiaphic 
solution IS very suggestive In 
cases reviewed in the literature it 
has been one of the most valuable 
i^ays of 1 caching an accurate diag- 
nosis But even if a catheter will 
not pass it does not of necessity 
follow that the channel will be 
closed to contiast fluids {Figs 
302 303), which ma)^ seep past 




30o — Largo papillaiy neoplasm of wliich 

JF’tff 304 gives a true anatomical impression Lo 
apparent extension into the ureter Benign Ins 
tology Patient’s liealth unsat isfactoij and 
thciefoio ureteiectomy undesirable Foui jears 
later recuirencc in bladder, etc , as a malignant 
neoplasm Cf Discussion on bladdei papino 
mata (page 178) 


and jnoAc instiuctive Obstruction eventual!}^ leads to a In dio- 
lu pin otic and non-functioning kidney and so to absence oi anv 
shadov on excietion p\eIogiaphy In 'combination, theiefore, a stiic- 
tuic <ind a non-functioning kidne\ are ansveiable for the absence of a 
luograin in a Ingli pioportion of pehic and ureteiic growths, lor bj one 
t ic as( ending and h\ the other the descending route is cluninaicd 



INSTRUMLNTII r\rLO URJ TFltOC 11 \m\ 


-t74 

A tumour onsmatuig m a cili\ uill quickU fill uul blot out p'lr 
tnll\{Fjgs 300 30t,30G 307) or complcteh {rigar 304 305) tbU ciliv 
but if situated -it the junction of the pcUis nud a mijor ciliv it uill 
cau^e 1 distension limited to the < alls, itself (Jf i»s 3330 301 300 307) 
3 Filling DcftcU — Ihougli a tumour growing in the pthis 
necessatiH encroaches on the lumen of that ca\ it\ the fillmg defect 
jiia\ be unretogniz ihle because it is so small or because it is lost m 
the dense shadow of a h\clronephrosis 

Mhen present, filling defects niaj or n 1 n^ not be clnraet eristic 
Some of them cspcciall} wlicn the growth abuts on the renal paren 
ch\iua or has uwaded it, cut off a part of the jichit outline, usualK 


I 



t I 

' V. 



worker -txcrtt.on uro;n-am from a djt 
turn urs— m nt 1 i primary pipillm 

and eacli Mdnej kicht 


f I'i i(>7 —I ett J ulitpy of \\ Inch 
the pj<.Ioi,ram isslioyvn in /17 300 
liny mg n snnll ronndcil nipdlonin 
tou« s ssiil or gulls sill tiimowr 
vifh poorly dcyclopitlyillt sitiiited 
at point of Jim tioii of unt r onlix. 
yyith pchjs 


those cused p>elograms are mdistinguishable from 

thorn h sornetinm 1 ( h\ pernephrom i ) (Figy 304 305) 

'Ihemostri/ii'^'’ 'suggests frond formation 

‘hsease of t},e nelcts it /^'^tinctice of all pictures m papillomatous 
^'^heme hordor^o ‘tl- ) 1 the 

"°ta mn ^a na oir^'*i «iat it is 

defect circmoma In I ig J<is ui isolated 

hhe cd^e In ; J anr\r^? nulioation of a brush 

& 00 the hne of the upper c di\ is broken b\ an 
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object piotiuding into the cavity from a position wheie the only likely 
site of oiigin IS the pelvic wall Filling defects are usually more 
clearly displayed by ascending than by descending pyelograms, but 
the latter may neveitheless, be quite satisfactory {Figs 306, 308) 
The possibility that they result fiom some cause other than a giowth 
must be consideied, but the alternatives — especially blood-clots {Figs 

292, 293, pages 466, 467) — arc 



as a rule tiansient and can be 
excluded by obtaining a fresh 
pj^elogiam at a later date 

When a pelvis is packed with 
papillomatous mateiial it will, 
in all pi obabihty, allow neither 
. } ascending nor descending pyelo- 
> giaphy It will resist an attempt 
« j to introduce solution by a cathetei 
and a few scattered shadows 
thrown by small amounts of fluid 
' Avhich have penetiated amongst 
the tightly croivded fronds aie all 
that will be seen {Fig 302) A 
^ growth of this sort will have eom- 
piessed, invaded, or otheiwise 
destroyed the kidney substance, 
so that no excretion pyelogiain 


Fig 308 — Excretion urogram Centrally IS pOSSlblc 
placed, lounded filling defect, not making A Jarge tumOUl of the upper 

contact with renal paienchyma Margin ° ^ c 4-1 « 

denticulate Little oi no dilatation polc dlSplaCCS the TCSt 01 tllC 

kidney downwards and a bulky 
lovei pole pushes the uietei and pelvis inwards towards oi ovei the 
spine {Fig 302) just as a tumour of the lenal paienchyma does 
Ureterography for Neoplasms.- — A ureteric tumoui may itself be 
the piimaiy oi it may be a secondaiy implant fiom a papilloma of the 


peh IS {Plate IX page 192 ) Pelvic papillomata outnumber piimarj 
iiicteric grovths by about ten to one and as the former vill, when 
first seen, have spiead to the meter m appioximately 50 per cent of 
cases it will leadily be appreciated that the chances are consideiablv 
in fa\oiii of a ureteric giovth being secondaiy to a similai lesion in 
the renal jich is This is the reason why the treatment of choice foi 
all uietciie giowths is bv nephro-uieteiectomy for it is impossible in 
most cases to decide vhere the primary lies Piimaiy uietcric 
giowths lead to obsti notion at an carlv time If this is complete 


rctiogiade pvelogiajihic media vill rctuin down the uictci fiom the 
jace of the sliutuu , if incomplete the narroved poition of tlic canal 
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■ttill be (lispl-wctl together willi am proximal dilatation Irrcgii 
lantics arising from multiple growths in u also be outlined Descend 
mg urograpln mil slion snnil ir (onditions ’iMth ^nr\lng suttess 
according to the le\el of renal fnnttion Sccoudnjtj ureteric imjihnts 
from a pcUic papilloma rarelj in the expenenee, piodneo 

as much ureteric ohstrmtion as prim ir\ growths hut the\ do distend 
the lumen b\ their utnal presence as can he seen in cuh of the three 
ureters shown in Plate 1\ pigc 

^\hen a iiephrcetoim for a pel\ic tumour is followed b\ a con 
tinuation of the hlecthng the h! iddcr being clear the dngnosis of 
ureteric imp] uits should he sclfcxident (^re p ige IMJ) and a ureter 
ectome ina\ he done eonridentls without ritifie ition h\ i ureterogram 
though this has been reconnnemled h\ some luthors A distended 
Ureter with an irregular outline would he shown V Y sh ipcd or 
goblet shipcd filling ilcfeet produced h\ i bulbous growth oeeujning 
the upper end of the urctern stimij) has been seen on a number of 
occasions Sclicclc states tint it is t\pied of i urctene tumour 
Thomson \\ a) her ‘tried h\ pissing a eithctcr up hotli ureters and 
Working it 111 the ureter to produce hemorrhage siifheient for i 
diagnosis hut failed to obtain blood io the present writer this 
appears injurious and supercrog itor\ 


RENAL CALCULUS^ 


la discussing stone m tlic ureter it w is shown tint shidows in 
the region of tint tube snpjioscd to he e ilcuh must m ill eases he 
Confirmed either witli the assist imc of in opaque bougie or h\ a 
Ureterogram V smni ir assertion would not hold good in the cise 
renal stones In m in\ nistanees renal ind cspcciall\ pcKie 
^a cull are casih rceogm/ahlc h\ their contour and position and 
o not reepnre eoiifinintion Some will ha\c moulded thcmscKcs 
o the shape of the cants m winch thes he as for ex imple pcinc 
ones which if of am age are trnngular Ihe most pronounced 
>ns ance of a monldcd stone is of course the stag horn caleiihis 
'g 109, page 180 uid 7 ig J31 pige518) Again the nuilbcrrs 
3 eu us with Its spiculatc ippcarance is unmistak ihle Before the 


®nd tlm <lcnsit\ of i lioih depends on its resist me e to the rivs 

Yhe folloum ‘ ”U'rci‘'e of atomic s>cijit of tlie eonstituent elenicnts 

tontrast mol” ‘^"*^'***^0 eleincots enter into the composition of stones hones 
atomic nil ml ^ ‘ »hihe itions m plinds costal cirtiHfics etc Iheir 

■luniocrs are sliown — 

^2 phosnT'^" ^ earhon 0 nitro „cn 7 oxspen 8 sodium 11 maKnesmm 
iodine 1 ^* ’’Ulphur Ih potassium 19 tilciiim 20 bromine Sa 

The rpivm! f “thinks and TMimng) 

calcium nni ^ trinsparince of uric acid (CjNjHjOg) and for the opicits 
"oicht of ma. ” h’losphoriis tout lining stones becomes evident The high atomic 
ne accounts for its \ ihie in l>oth kinds of pselo^raplij 
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pyelograms aie examined straight films taken in mspiiation and 
expiiation will have been looked at and compared, and the constancy 
of, or variation m, the measurements fiom the lenal margin (the 
lowei pole is the most easily picked out) to the suspected shadow 
will have been caiefully noted Valuable though that examination 
IS, there still lemain many shadows m the neighbourhood of the 
kidney which aie of uncertain origin and pyelography gives great 
assistance in their interpretation {Figs 309-317), supplying mforma- 

tion as to whethei the shadow arises 
within or without the urinaiy tiact, 
^ and in the former event indicating the 

r - exact situation of the stone and showing 

whethei it is m the paienclij’^ma, a cahx, 
oi the pelvis It will demonstrate lenal 
^ ^ dilatation, if present, and it may also 

r ^ be used to accentuate a stone’s shadov 

ryf when indistinct 

If oiiginating outside the urinary 
apparatus, the shadow usually results 
from one of three causes — a calcified 



Fiff 109 — Tlio mottled slindo\\ 
of n calcified tuborciiloiis gland vns 
Scon on a stiaight i uliogiaph in a 
case of renal pain Routine mo* 
giapliv showcei its lolationsliip to 
tin unnaiN passages and the 
prohabk fixation of tin ureter 


tuberculous gland {Figs 309, and 201, 
page 336), cholelithiasis {Fig 268, page 
452), or calcification m the rib cartilages 
When the pyelogram is made it vill be 
seen that the tvo shadows are separate 
from each other 01 tliat they do not com- 
plete!}" overlap, or if they do at fust 
coincide, by taking a picture from a 
diffeient angle they can be dissociated, 
calculous disease thus being ruled out 
jMost extiarenal shadow-thi owing objects 
he on a plane anteiioi to tlic kidney and 
a lateral view shovs this relationship if 
the objects aie large or of good opacity, 
if small or less dense they are liable to 


be lost because of the spine An oblique view appeals, for some icason, 
to be less pojiulai than the lateial one, but is often vciy instructive 


and in some cases quite indispensable 

If tlie shadow is tliat of a luinauj stone it may he in the lenal 
jichis 111 a cahx 01 in the paiench}ma Wlicn situated in tlic 
pehis tlic shadov of the solution fioni vhatcACi point the radiograph 
is taken o\CTlaps and pcihaps completely masks that of the stone 
M hen a p}clogram blots out the shadou of a knovn stone the exact 
site of that object ma} lemain uncertain. Its position c*an often be 
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tlecicled b} superimposing the p\elogrim, in t, \ieA\ing bo\, on the 
straight film and making boiiN landmarks coincide The centring of 
the tube and other detiils should of course be identical Altcrna 
tiseU, if the catheter is stiU in position, some of the solution ma\ 
be withdrawn b\ x sxringe As the pchic shadow weakens that 
of the stone comes incrcasingh into \ icw Soineiimes the intrax ciious 
pxelogram with its weaker sliadows allows the stone to be more 
easih identified than does an ascending pxelogram A few writers 
ha\e recommended air distension to indicxte the stones situation 
but this cannot be too strongU condemned in Mew of tlic possibilitj 
of ur embolism (jyec page JSj) 

AMicn the stone lies in the 
pehis there is generalh some 
distension of that ca\ itx , w Inch 
max be of minor extent or max 
ha\e progressed to anx grade 
of hxclro or pjo nephrosis 
{Figs 310 312 313 315-317) 

If the calculus occupies a 
calix {Fig 311) its shadow 
abuts that of the pxelograni 
and this relationship is mam 
tamed when the pbotogr iph is 
taken at xarxmg angles Dis 
tension m this case is limited 
to the area of kidnej drained 
bj the particular calix but as 
the stone is gonerallj tightlj 
impictcd the solution max not 
reach this distended ca\ it\ 
xvhich xxould then not be shown 
on a retrograde pj elogram {I'lg 
312) The calix itself might 
be represented bj the stone s 
image Occasionally hoxxcxer 
localized hxdronephrosis is obserxed on the px elogram the stone 
shadoxx mterxenmg betxxeen this and the shadoxx of the pelxis proper 
(Fig 311) It IS not alxxaxs realized that graxitx is effectixc within 
the body A small stone free xxithm the pelxis therefore tends to 
fall into the most dependent part xxhieh, of course, in the upright 
position is either the lowest calix or the pelxic outlet This 
accounts for the fact that so many free stones are found in these 
situations {I ig 310) In rccumbcncx the stone max find a nexx rest 
ing place 



Ftj 310 — lI\dronephrosis tlu** to stont 
blockuif, tlie ureterop Ivio junction The 
stone (n) has 1 ecu displactd b\ the catheter 
into lowest calix hut at operation was at 
pvh ic outkt 

a communication exists and then a 




J to U A Xotliirli (I l\it|^OoU 111 loinl Mini Cutlu t< I plISHi K Hoh« C> l )I 1 

itK tip ih ‘'M n to )j)i\ * piiKsnl in bivoufiit B, holiil ion liM« lx < ” nij'ftnl Jf oiitliiM « 
tin np|M I ntlr**K ,,,1(1 tl)<\ an dilntnl StoiH Hluido\i la ( npn pOMttjon of limoi 

nilm M and IK**-' lilt a. n liMs (*.( up. <1 j„mt to tin jniK ih fi\ ni<‘J ^ * ‘^ton* »« tliM< fon 

jinpa< t( d III lo\^ I da ( s and tins u as » onfil UK d titop(Witlon 


INSTltl Ml NT\I M I I O I 111 T1 IKM 11 Mtn t7‘l 

When till ^^nm is in tiu parcucUumn its shmhm is stjiiriittil 
from lint of tin pvtUvram hut lies witlim tin shiulcm of tin rtiml 
onlhm (luphuvtum) Uu chslimu iKlwttn tht piUn outline anil 
timt of the stone is nc\tr ^nal V pireiKhvinal < ale ulus does not 
ns a rule alter the shipt of the ptKis 

\n mttustin^ hut someulml rare, saricts eif pireiulunml lesion 
IS shemn in J USA It eonsists of a roimtieel iji\it% filleel uitli 
small stones n* H'c ]) ireni Ii\ ina aiiel eonneeteel with an upper 



f j Ml —A I ir>. Kt II mil ul 1 in ll t li n* nr \ ii 1 a Kin til r<i 1 1 n 

B s \(i- ,) tni ti\ ll I M I II t tl I 1 I I" *’ ‘'S IK ' 11 h)l I Uv o\ r 

1 A rii B eh tnii IK r 111 I ( > \t I I fr in (I } Ui nr t n ]im ti ii ill nr I 

toM r Ik til Ion t r ilix ' li|| ir iitK linn Inn 1 r 1 in n tli in a t>iii ill oil iitiH 
r f <1 j \ I j.r ij In p fiit i a fr i ^ i t riiit. 1 1 i ii 1 11 or 1 t p ill ii I irli nr 

nliei\ l\ fill tli K. I Tl I 111 i >r3 /r /J ( r I IK JllniUm 

tails J his eonncttiem is preivrel h\ the f ie.t thit ]j\ tIo;,r ijihic sola 

tion caters fremi the pchis (/eif tlR B) 1 he t iMt\ ippe irs to insc 

as a chlitatioa around i stone or stones Kin^ in the part lit luma 
possihK m i tnlaile inel the eoniuetion with the pchis is perhaps h\ 
a dilitcd diiet of Hcllun * llic stones eontaincel m these t uities irt 
almost in\and>I\ multiple and snull Oceisionalh tlitN hue been 


• Tlic term UjtlrcK ilvco is si^uifsin^ a lUUtUion of v t itis siIikU li\s 
wen ipplicd to tills (oixlition is i iiusnotncr IjuccI on im erroneous (on<<ption of 
Its patlii)lo„\ for the < ills itself is not alfettcd It Ins ilso been c tiled ti duirli 
culiiiii of a cilix atid tins a iiiu is likctM c an iiif ibJe 
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F'lq ^14 — Suspicious shadow seen on ladiogiaphy, but diagnosis is unceitain 
Ix cause it is not in the position of the icnal peh is and too oblique foi tho mctei 
Uiocram gi\cs tho explanation Impaction recent Pyelectasis negligible 



r ifj 'U *5 Two t lacings fiom cnsi s in whuh stones ball \aKed 
tin unal outlet showing tlic (fleets of hack pressuie 
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known to escipe into tlic peh is ind 
ureter, ciusing colic nnd n dinunu 
tion of tlic miinbcr of stones seen 
ndiognphicilh 

The situation occupied b} the 
stone ns c\idcnced p^ elogrnplncnlU 

Ftj 3H — Niim rouaston s in a 
priatU diluted 1 it1n».\ 

Will be n guide to the most suit 
nble method of operntn e approach 
whether this shall be b^ p\eIo 
lithotoim, ncphrohtIiotom\ or a 
combination of these two methods 
It will also in the case of stones in 
the parenclixma itself lead to their 
iccurate pre operntn c localization 




Fij 3! — On right idf Thret* stonoa (dotted outlines) m renal pehis aiod rate 
dilatation due to stones On left side Largo hjdronephro is incompl teli filled The 
rounded shadow is contrast fluid in sump Note tho trans\ erso trickk of fluid of posite the 
lower part of the third luml ar ^ertebra nhidi indicatis tho lo cst point of the caMtj 
Cvsto copj on this patient shoued no indigo carmine from kft uretir in twehc niiiiutes 
Explanation sought bj urographj Obser\e how sinill a quantity of contrast fluid gate 
adequate knowl dgc regarding the left kidney This plite shows tho importance of a full 
in\i.stigation of the urinart system 

dl 
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and so eliminate unnecessary^ operative trauma A stone buried 
in the parenchyma or impacted in a calix is often astonishingly 
difficult to find and the search for it can be extremely prolonged and 
injurious to the kidney. If the stone's precise position is defined 
beforehand much of the damage can be avoided. 

If it IS decided to operate on a stone other than a large or 
obviously fixed stone, no time should be lost after the taking of the 
radiograph as the stone may change its position in the pelns or even 
escape into the ureter {see Fig 211. page 349). If delay cannot be 
avoided a fresh radiograph should be made on the morning of the 



A B 

Pjv IIS — A A rounded cavit\ \vithin thf* parennhj'ma of thp upper pol# 
rornmuniratincr thr cali^. by a v€r\ narrow chann^'I Stones formed 

in The rrtro;rrade p\€lo;rram f=ho\vs the position of the stone ca\it\ 

i*" curate 1\ Note abs'^nce of dilatation of pelvis or call’s. 

operation for confirmation of the stone s position 'When the paren- 
chyma of the kidney is shown by the pyelogram to be extensively 
destroyed nephrectomy' may' be forecast, alvay's presuming that the 
other kidney' is proved to be healthy' (cf Fig 317) 

Accentuation of the stone's shadoiL was described in the chapter 
on ureteric stone, and the same technique may' be adopted vith pelvic 
stones vhen indistinctly' outlined by’ the X ray's (see page 345) Some- 
times a pelvic stone vhich throvs a veak shado^^ or none at all may', 
on pyelography', cause a light patch vithin tlie area of the py'elogiaphic 
shadov . 


... 1 V 
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/ 
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CHAPTER AAF/ 
PELVIC RESORPTION 


The f-ict thit the pehic contents especnllv if under pressure ^\lthln 
the pehis, can be resorbed into the circulation has been knoA\n for 


mam \ears, certamlv since 
the dajs of Gignon (1850) 
^\ho uas a\^are of its occur 
rence in h\ing animals and 
of the possibiliU of making 
peKic fluids enter the blood 
\ascular s\stem m cada\ers 
In recent a cars pel\ ic 
resorption has aroused great 
interest chieflv because of its 
importance m pa elographa , 

Ftj 319 — One half of a 
human kidne\ in vrl ich 
pjelo\enous backflow has 
taken place Th re are points 
of rupture in th fornices 
of e\et\ minor caht The 
injection of tlu ar uatc tcira 
and the stellate veins is 
sVown The extravasation 
of the ink into the fit of the 
sinus r nalis is quite ev ident 


but also on account of its 
bearing on other urological 
subjects such as h^ drone 
phrosis It h IS been knott n 
for some time that the con 
tents of a h\ dronephrosis 
(the ureter being completeh 
occluded) are not stagnant 
that there is a perpetual 
gi\c and take excretion and 
absorption going on side b\ 



side but the mechanism of resorption has remained obscure md it has 


been assumed tliat it is a function of the tubules It now ajipeirs 
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probable that various components of the kidney may, under suitable 
circumstances, undertake this role The lymphatics and probably the 
tubules can be satisfactorily shown to take up various test substances 
introduced into the pelvis, but of late much interest has centred on the 
route, which has been brought into prominence by the work of Hinman 
and Lee-Brown m America and of Fuchs m Germany, in which regurgi- 
tation occurs from the region of the calices directly into the venous 
system The two first-mentioned authors have given the name 
‘pyelovenous backflow’ to this phenomenon {Fig 319) The term has, 
however, been loosely applied to all varieties of pelvic resorption It 
should obviously be restricted to the particular variety for which it was 
originally introduced,'' and the wider term 'j^elvic resorption’ should 
be employed to cover all varieties of regurgitation into the circulation, 
such as that from the tubules, lymphatics, and mucosa, and not 
excluding pyelovenous backflow proper It is convenient to describe 
pyelovenous backflow first, and then to examine some other routes 
open for pelvic resorption. But it should be emphasized at the outset 
that there is more than one channel for absorption, that our know- 
ledge of the subject is far from complete, and that considerable con- 
fusion still exists about many features 

PYELOVENOUS BACKFLOW 
HISTORICAL 

Our knowledge of backflow started in 1856, and from that time 
until, say, 1911, when the era of instrumental pyelography began, 
certain investigators observed and described phenomena which 
appeared to have little or no practical application and so received 
but little attention Some of this instructive and interesting early 
work deserves a brief description 

Gignon (1856) is credited with the first experimental observation 
of pj^elovenous backflow On distending the pelvis with fluid he 
noted that it passed from the kidney pelvis into the veins and he came 
to the opinion that it passed through preformed venous plexuses 
vhich surround the calices In 1863 Ludwig and Zaworykm observed 
a siinilai phenomenon and noted that the backflow took place through a 
small rupture m the mucous membrane of the renal pelvis 

In 1883 Ribbert injected small quantities of potassium ferro- 
cyanidc into the pelvis of a healthy dog’s kidney and ligatured the 
ureter. In less than an hour he was able to demonstrate that sub- 
stance m the urine from the other kidney. 

Jn 1891 Poirier, working on human corpses, catheterized the 
ureters and injected fat into the pelvis The fat was observed to 
pass into the renal veins In another experiment he injected the 
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uretcFb of dogs ^Mth %\ater and sho^^ed that the ^\ate^ flowed out of 
the renal \ein “ C’etait un Aeritible lavage du rein ” 

In 1897-8 Lcwm undertook similar experiments emplojing air 
for the purpose of injection The investigation was conducted on 
living dogs and the animals were found to die of air embolism I evvin 
stated that he was unable to discover any injury to the pelvic wall 
Yet Mircus, repeating these researches (1904), mvanahlv discovered 
a rupture generally in the neighbourhood of the minor cahees when 
ever air had entered the venous svstem Lew in also recorded the 
unexpected fact that air introduced into a rabbits bladder v^ould 
pass up the ureter distend the pelvis and flowing back into the renal 
vein and vena cava would cause sudden death This important 
experiment undoubtedlj explains not a few fatalities resulting from 
the use of air to distend the bladder bffore cjstotomv If ns so 
frequently happens the ureteric valve mechanism is incompetent 
the aw pTe<isurc may be transmitted to the kidncv with rapidlv fatal 
results Lew ill’s experiment should serve as a warning against the 
practice of emplovmg air m bladder distension and even more so 
against using it as a pv elographic medium 

In 1894 TuITicr introduced 0 5 c c of a weak solution of strvehnme 
into the pelvis of a dog and tied the ureter No untovi trd effects vicre 
observed until the renal secretion raised the intra ureteric pressure 
when the animal rapidlv died of strvehnme poisoning The significance 
of this experiment becomes more evident when the relationship 
betw een the secretory pressure * of the kidney and the pressure at 
which resorption occurs is considered page fOl) 

These and manv other experiments of similar significance had 
been performed before instrumental pyelograpliv — an examination 
in which the conditions for a clinical repetition of the experiments 
constantlv present themseUcs — came into general use A further 
period of interest m peU ic resorption then became inev liable because 
of the unsuspected dangers which attenchd its carlv use In the first 
instance collargol and other silver salts were used as pv clograjihic 
media The fict tint these met illic compounds nnv be verv injurious 
to delicate organs w is not foreseen nor v\as the importance of mam 
taming a low intrapelvic pressure appreciated Ihesc two factors 
VI ere responsible for not a few serious accidents including some 
fatalities It was then discovered that collargol was capable of 
penetrating into the tubules bmplntics and interstitial tissues of the 
kidnev where its presence caused necrosis loci of toUargol were 
also found beneath the capsule in the perirenal tissues and m ciscs 


•The sccrrlorv pressure is the i«trii>oUic pressure apiiiist winch a lvnliu\ 
With a ligatured or otherwise obstruct! d ureter eoises to secrete 
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which came to post-mortem examination, emboli m the liver, lungs, 
heart, and other viscera were discoveied, proving once more that some 
mechanism existed which mtrapelvic contents could reach the 
blood-stream These disquieting observations were, however, in 
keeping with known facts such as those quoted above, and led m the 
first place to caution in the amount of pressure exerted in injection, 
and subsequently to the abandonment of silver and other injurious 
preparations m favour of the halogens. The period of danger from 
pyelography thus passed, and interest in the subject of renal resorption 
waned until revived by new work 

Hinman and Lee-Biown, who weie largely lesponsible for the 
awakened inteiest in pyelovenous backflow, were led to start their 
observations by the fact that when making celloidin-coirosion prepara- 
tions of the kidney they found that some of the venous system was 
filled by an overflow from the pelvis as though a communication 
existed between them This was a not infrequent occuirence when 
they were woiking on post-mortem kidneys. 



Ptcj 120 — A schomatic cliauing illustrating the eftects of distension of tho 
call's, and the path\\a\s followed bj tho injection mass in the piodiiction of pyclo 
\cnous backflow 


ANATOMY 

The anatomy of the venous circulation and its iclationship to the 
lenal jichis and the tubules lequires a bnef description befoie pyclo- 
vcnoiis reflux (an be undei stood 

L>mg lictveen medulla and coitex [Fig 320 ) theie aie ai cades of 
veins (arcuate \ oins) running approximately parallel vith the surface of 



fbster o", 
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which arise in the rich vascular plexuses of the papillae and ■which, as 
they traverse the medulla, are in very intimate lelationship ■with the 
unniferous tubules. From the arcuaoe veins arise the vessels Avhich 
pass to the exterior of the kidney by Avay of the hilus Occupying 
the inteivals betAveen the pyiamids (columns of Beitini) they aie 
called peripyramidal or interlobar veins A glance at any coriosion 



Fig 322 —A minoi cnli'^ opened to show 
multiple points of i uptiue nt the margins of the 
papilla where the peh is is icflectcd o\ei tlic 
papilla The i elation of tlie point of i uptiue 
to the \cnous ring and the pathway of the 
injection mass is indicated 

iich, tlnn-M ailed, venous plexus oi 
{Figs 310-323) 


preparation or the renal pelvis 
and veins {F^g 321) vnll show 
that in emerging fiom the 
columns of Bertini the veins 
follow the line of the pyramid 
till they appioach its apex The 
apex of the pjaamid being sur- 
rounded the calix, the veins 
continue then course in close 
apposition to the outer wall of 
the latter and in intimate 
structural contact with it In 
some places they are m almost 
direct contact vith the mucosa 
of the calices (Hmman). At or 
about this point the mtei lobar 
veins are connected up by tiaiis- 
versel)^ running branches which 
encircle the calix This aiiange- 
ment produces a second series 
of venous arcades, small m 
comparison with those hung at 
the bases ot the pyramids, but 
important in that they make a 
collar round the fornix calicis 


The ex ti erne apex of the minoi calix — that is, the shaiply angulated 
point vheic the calix is reflected on to the paj^illa (fornix calicis) — 
appears to be stiucturallj^ the weakest, and therefore the most 
vulnerable point m tlie pelvic system It vill be easily realized that 
the papilla, vhich foims the inner Avail of the minor calix, is a solid, 
un\ieldmg structure, Avhilst the outer Avail of the minor calix lies 
in soft peinenal fat aaIucIi lends it practically no support As a sequel 
to pchic OA’Ci distension tears can, in many experimental specimens 
be seen folloAMtig the actual line of insertion of the calix into the painlla 
{Fig 322) When a rupture occurs at this point the fluid may extra- 
vasatc into the connective tissue of the sinus renalis, but more frcqucntlv 
the teal extends into the vein itself. Avhich is not to be wondered 
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at -nhen the abo\e described close amtomical relationship existing 
beti\een the t^^o is considered That this method of backflow occurs 
IS agreed b\ most authors though not bj all, but to demonstrate the 
point of leakage is admitted on occasion to be far from eas> though 
such leaks ha\e been satisfactonh disph%ed in man\ specimens 

The injection is found to regurgitate up the interlobar \cins to the 
arcuate a ems and then proceeds to fill the interlobular and stellate \ eins 
and the aenula; recta? {fig 323) The fact that the medium proceeds 



Et<7 3’3 — lonpituclmal Bcction throiiph a renal pjratnid and minor cali^ 

The relation of the points of rupture to the \enous rinp and the arcuate \cins is 
Been as well as the inj ction of the mtcrlobulir >citis and the sena- rects. TJie 
injtction of the collectinp ducts throuph the paf illarj foramina is 8ho^^l to extend 
a short distance into the m dulla 

from the lulus towards the cortex ag-inist the stream of \enous blood 
requires explanation It is known that pel\ic o\ erdistcnsion produces 
3enous engorgement withm the kidnc\ IIic probable c iiise of the 
retrograde route chosen b\ the p\cIographic medium is the obstruction 
which It encounters it the lulus owing to the pressure of the distended 
peh IS 

METHODS OF STUDY 

Sescral methods arc a\ ulahlt for the stud\ of pv close nous hack 
flow amongst A\luch the following are the jirmcipal — 

1 Corrosion Prcparalione — tclliiloid dissohed in acetone ina\ 
be injected into the \cssels of the kidncv or into the ca\it\ of the 
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pelvis The surrounding tissue is then digested or corroded a\\ay 
vith pure hydrochloric acid. leaving the architecture of the filled 
passages displayed This procedure has proved itself invaluable 
foi the study of the relationships existing between the component 
parts of the kidney, any two or more of the hollow' tube systems 
(peh IS veins arteries) being filled wuth suitably coloured celloidm 
and corroded It was during anatomical studies of this kind that 
Fuchs m Vienna and Hinman and Lee-Browm in San Francisco, inde- 
pendently observed the fact that pelvic injections tend to overflow^ into 
the venous system giving a corrosion preparation in w^hich some of 
the veins are included This howevei. w^as no new" observation for the 
fact w'as well known even in Hyrths day. The point of outbranching 
from the pelvis to the venous system w-as invariably the fornix 
cahcis These findings have been corroborated by numerous sub- 
sequent observers Other injection masses may also be emplo}ed for 
study, such as Indian ink in gelatin [Fig *319 page 483) 

2. Animal Experimentation. — In the foregoing short historical 
section various experiments in w"hich fluids fat, air, etc., w^ere 
introduced into the pelvis and flow'ed out freely from the renal 
vein have been noticed and the fact that most, though not all, of 
the investigators found small ruptures at the apex of the calix has 
also been recorded These experiments have been repeated by later 
investigators w"ith similar results though some of these w^orkers like- 
wise found difficulty in discovering the point of rupture and therefore 
remained unconvinced that the backflow" was traumatic 

In doing these experiments it is constantly observed that w"hilst 
a certain definite level of pressure is required to initiate the backflow", 
once that has started a smaller degree of pressure w"ill continue it 
i^Ioreover the piston of the syringe is noted to yield suddenly and a 
Soft hissing noise" always follows the collapse of pressure In Burger’s 
and Fuchs experiments on Ining rabbits, air w"as employed as an 
injection and the sudden fall of pressure m the kidney pelvis immcdi- 
ately preceded the appearance of air-bubblcs m the vena cava Similarly 
Fuchs m a furthei experiment, studied by means of the X-ray screen 
the beliaviour of a freshly removed kidney when being injected with 
sodium bromide solution He watched the pelvis widen and the 
cahces dilate At a given moment the syringe piston yielded and 
immediately slreak-like shadows appeared m the parenchyma, arising 
at the point of insertion of tlie small cahces and rapidly spreading 

* I u( lis uork for tlie most p.irt lj(«irs out that of IIinm«in and Lee-Brown, 
liut li( has formulated the \jew that the extravasation oceurs primarily into 
tlie tissues of tilt sinus ren ihs and tlhit it then spreads for a sliort distance 
into tlic kidiuv bttwetn the tii!)ulcs <ind the interlobar veins before ruptiirinp 
into the I itlt r 
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so IS to disph\ thf ^enous arcsdes snd their tributines These 
obsc^^'ltlons strongU support the \ic\\ tint the ballooned out peUis 
actu ilK bursts There appe us to be little doubt as to the esscntnlK 
traumatic mechanism of production of paeloaenous backflo^\ 

E\jjerimeiits to determine at uhat pressure retlu\ commences 
ha\e frequenth been made Luidcmann (1904) uas the first to 
examine the l(\el and recentU it has been studied In Hmnnn ind 
leeliroun and others Ilmimn st ites that a pressure of 20 mm 
of mcrcurs is required in a sheep’s kidne\ to obt iin slow reflux but 
that Mith 30 to tO mni of Hg a ripid outflow fiom the renal leins 
occurred Once cst ibhshcd, this fiou could be maintained In a 
relitneh slight pressure All these pressures ire bclou the sciretora 
pressure and it might therefore he surmised that if the ureter ucre 
simple ligatured the secreto^^ pressure u ould itself pro\ ide sufiicient 
tension to cause a backflon Ee idencc m support of this \ len is to 
be found m lullicr s cxjicnmcnt (ISOt) for as stated abo\c he placed 
m the pehis a small quantlt^ of str^chnlne and ligatured the ureter 
No effects Mere obvious until the secretorv prtssure was rt idled 
when the animal quickh succumbed to strvchninc poisoning In a 
similar senes of experiments Ilinman and \ ccki ituprisoncd phenol 
sulphonephthalem m the ureter The pelvic contents examined 
penodicallv showed tint the dvc graduillv disappeared It is there 
fort argued bv them that when the renal outlet is closed excretion 
goes on until such an increase of the mtrapelv ic pressure has taken 
place that conditions fivour i pvelovenous backflow 

This view IS not universall\ accepteil Amongst others 1 uchs 
and Morison maj be mentioned as doubting the occurrenct of p\elo 
venous backflow at a pressure below the secretorv pressure of the 
kidnev But whatever the mechanism of resorption the fict that 
rapid removal of pelvic contents occurs cannot be denied In a 
unilateral retention as shown in the experiment of Ribbert already 
quoted (page 484) the contents under compression m one kidnev 
pelvis were re excreted bv the opposite organ and in a similar experi 
ment carried out bv Magoun phthalem confined in a normal pelvis 
was demonstrated in the urine from the other side within twentv 
minutes 

3 Radiological Evidence — ^Racliographv mav beir witness to 
extravasation either in the living subject or in post mortem specimens 

In post moriem specimens Lee Brown states that the most 
specticular method of demonstrating the phenomenon is bv injecting 
a series of kidnejs bv wa\ of the ureter with a suspension of barium 
sulphate and at intervals taking roentgenograms of the Lulnejs B\ 
this means the establishment and dev elopment of pv elov enous backflow 
can be observed and followed (L'lgs 324 3^o) 
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A striking experiment carried out by Heinrich is to fill the renal 
veins vith 20 per cent lodipm solution and radiograph them. The 
pelvis IS then distended Avith air and a further exposure is made Air 
is found to have entered the veins, where it produces clear, bubble- 
like lacunae m the shadow of the lodipin-filled vein. 

In some cases the iuhnles only are shown up on the ladiograph, 
but this will be described later (page 494) 

In the living, and especially in clinical work, pyelovenous back- 
flow does not give a picture comparable with that of the post-moitem 



F\g 324 — Sheep’s kidnej , iii 
which p^elo\enous backflow is ad^anc- 
ed but incomplete Made w ith a 
barium sulphate suspension at 40 mm 
He pressure 


Fiq 325 — Complete ^ enous in- 
jection w’lthout any cMdence of 
tubular injection or e'vtra\ asation, 
resulting from p j elo\ enous backflow 
at a piessure of 40 mm Hg 


organ, partly because of the intervention of other tissues and organs, 
partly because less opaque media are used but chiefly because the 
onflow of the cii dilation quickly carries avay the medium and reduces 
its density Figs 326 and 327 are clinical examples of pyelovenous 
backflow In each case some of the extravasated fluid is piobabty 
lying m the fat of the hilus 

Ilinman maintains that evidence of extravasation obtained on 
the film dining p^elogiaphy is caused bj" fluid which has flo’sied back 
within tlie venous system and that the fornix calicis is the level of 
entiy oi the I'cnous svstem He admits that tubular injection can 
occui and that in the human kidnev and in the kidney of the dog it 
IS moic easily produced than it is in the kidney of certain other 
animals for example the sheep For the most part however, he 
mainlains that tubulai penetration is limited to the large terminal 
eolleeiing tubules {Figs 320, 323) The possibility of pyelovenous 
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regurgitation h\ of tlie medulhnr tubules into the Acme rect'o of 
the pAnmid or the nrcuatc \cins, as argued bA Bird and Moise (sef 
page 494) is not completch denied though it is held to be uncommon 



OTHER ROUTES OF RESORPTION 

It IS clear that pAelovenous backfloAv is a phenomenon occurring 
in \erA special circumstances and it is an unsettled question -whether 
it actualh occurs at all in normal conditions {see page 491) or CAen 
Avhen there is total obstruction of the ureter as b\ a calculus 'Vet 
in the ease of absolute ureteric blockage A\e know that there is an 
interchange betAV een the blood stream and the pel\ ic contents 'What 
alternatiA e routes are aA ailable 

1 Animal Evperimentation — In an attempt to exclude the 
in]urj done to the renal pel\ is b\ o\ erdistension and to simulate more 
closelj the natural process Duncan 5Iorison introduced into the pelvis 
amounts of d>e which A\ere known to be Avell within the pelvic 
capacitj He found that when a d>e is introduced into a previousH 
unobstructed pelvis and the ureter is then tied the Ivmphatics of the 
pelvis ind ureter are the sole route of absorption during the first three 
or four da\ s The partic les of d> e are gradually tr msferred through 
the thickness of the mucosa musculature and adv entitia to the extra 
mural Ijmphatics and subsequentlv to a Ijmphatic gland l>ing near 
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the inferior vena cava From the third or fourth day onwards, however, 
the dye starts to penetrate the tubular system and will ultimately 
reach the distal convoluted tubules of the cortex corticis 

If, however, before introduction of the dye the ureter has been 
ligatured for a period of three or more days, conditions are different 
The dye in these circumstances enters the tubules from the beginning 
and lymphatic absorption is absent In the convoluted tubules the 
dye is found not only m the lumen of the tube but actually within and 
between the epithelial cells At a later time the lymphatics become 
as active m absorption as the tubules These experiments appear 
to show that in the absence of overdistension and trauma there are 
two possible routes of absorption from a totally obstructed pelvis — 
the tubular and the lymphatic — and that the respective parts played 
by these alternative routes varies according to whether or not there 
is some degree of hydronephrosis 

Why is there an initial period of delay before the dye begins to 
ascend the tubules ^ Is it due to some natural valve-hke action at 
the tip of the renal papilla, as suggested bj^ Cushny Longitudinal 
sections of the normal rabbit’s kidney show that the epithelium cover- 
ing the sides of the pyramid is cuboidal in type and arranged in a 
single layer (F?g 328) As the tip of the papilla is approached this layer 
becomes elaborated till around the mouths of the papillary ducts it is 
fully five to eight cells m depth, and almost papillomatous in form 
With sudden raising of the intrapelvic pressure, as produced by total 
uieteral obstruction, it may be that this redundant epithelial layer 
becomes sufficiently compressed, so as to he m a position over the 
mouth of the papillary ducts, and thus prevent any regurgitation of 
the pelvic contents But with continued pelvic distension there is a 
radial and outward pull on the papilla which would tend to stretch 
the epithelial layer and remove its obstructing influence from the 
mouths of the papillary ducts, thus allowing a patent communication 
for the pelvic contents ” (Duncan Morison ) 

It has been aigued by some writers (Bird and Moise) that back- 
fiov of pelvic contents passes up the tubular system and from this 
ruptures through into the veins, perhaps into the venas recta3 or into 
the venous arcades in the cortico-medullary area at the point where the 
tubules cross them These writers have been unable to confirm 
the occurrence of a caheme rupture and offer this theory as an 
alternative In ans\\er to this view two counter-arguments may be 
advanced (1) That it is imjoossible to imagine that a massive injec- 
tion of the venous system such as has been repeatedly seen can traverse 
these minute channels , and (2) That, as shown by Hmman and 
Lcc-Brovn, vhen backflov has been established vith a pigmented 
and therefore easily recognizable solution, the solution is clearly 
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Msible in the cortical arei m the \enous arcades and in the bases of 
the pjramids but it does not extend doun the pvramids more than a 
feu millimetres (Figs 820 823 829) On the other hand thed\einthe 
tubules does not extend up the tubuh colhgentcs more than a milli 
metre or tuo so that there is no meeting place a clear unstained 
intermediate zone extending o\er the greater kngth of the paramid 





Fig 3 b — Diapram representing lonpitndinal 
6 ctinna of the tip of the renal papilla in three 
phas s A Xormal papilla showing preatlj thicl 
ened laeer of epithelium around th mouths of the 
fspillarj duets B With ons t of total ureteral 
ofatru tion the intrapeKic pres ute is raised anl 
compresses the n lun lant epithelial laser oeer the 
tnoi ths of the paj" illare ducts thus pres entinp ane 
backflow of the p Kiccontents C W ith a leaneinp 
hjelror phrosia th uereasir^ radial distension 
•j r moMnp the epith hal Varner estall shes 
pat nee of tVe papillarv duets anl allows free 
eommumeation letwe n th pehie contents and 
that of the tuVuI system 


Fxj 3 9 —Section of a sheep a 
kidiiee after ] jeloeeiious backfire ha I 
been produce 1 h\ inj ctinp the lire ter 
1 itl diluti Indian irk at 40 mm Up 
Th entire V nous b\ stem of the cortex 
IS injecte 1 while onlj a smill tr x of 
th medulla in th cortico m ehillirv 
zone IS filled The till iil ir p nctratioii 
produce I simultai eouslj i conf ne I to 
th terminal ends of tli eollctiip 
tubul s at the ipex of th psnmid 
If th <he hi 1 cam 1 the leiious sis 
tern os a result of till ulir p n tratirn 
and rupture th len r ete in re ! itioii 
to th p n trited till ul s would I 
fill d but th medulla in tins ar a is 
entir Ij free from \ i ciilir inj ction 


and separating the two areas of pigment lh< fiilure of these two 
arcis of miection to make contact appears to be conclusne ctidcncc 
agunst this explanation of p\clo\onoiis hitkilow 

2 Radiological Esideiice — After filling the pchis with i radio 
opaque iluitl it is observed tbit in some postmortem sptiinuns 
(20 per cent bcott) tubuhr injection is phiiiK visible on an 
ra\ film (Jig 8 30) It is quite cisv to distinguish tins frtnn 
pvclovcnous backflow the siiadow which it produces on the film 
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springing from the central dejiression of the cahx and being 
bnish-like or ray-hke in appearance. Such rays may be seen 
at one or more of the cahees and they expand famvise into 
the corresponding papilla though rareh' penetrating far beyond 
the apices of the papilla; '\^liether the injection elects to follow the 
tubules or ruptures into the venous system depends in considerable 
measure on the kidney used Kidneys from sheeji have been much 
used in experiments and lend themselves to pyelovenous back- 
flow. tubular mjection bemg difficult to produce Conversely in 



F tn 330 — ^Tubular injection of human 
kidnej "without e% idence of n\ elo^ enous 
backflow 



I 



Fig 331 — ^Tubular injection on a 
pyelogram Di\ ergmg rays springing 
from centre of a calix 


working with kidneys from the pig. cow, etc . the opjiosite conditions 
obtain for tubular filling is more easilv produced than backflow. The 
human kidney occupies an mtermediate position and either type of 
filling may be seen, but any kidnev which shoi\s extensive tubular 
injection seldom shows any pyelovenous backflow, while any kidney 
vhich sliovs free backflow is almost invariablv devoid of tubular 
penetration ' (Lee-Brown) 

In the liivjg similar shadows are occasionally seen in pyelogranis 
331) — sheaf- shaped curved pencils which spring from the papilla 
and diverge as they pass outwards At their origin such shadows 
may be so densely jiacked that they present a uniform shadow^ but 
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this becomes diffcrcntuted is it Midens out Such shc'i\es niT\ 
spring from sc\cnl cilices 

More rcccnth fine irrcgul ir lines running from the region of the 
kidne\ toMirds the sjnne llv^c been reported b\ ^^ood Vbcshousc 
Higlnm, and others, and are regarded as cMdcncc of p\ eloh mpli vtic 

3 Corro'sion Experiments — During corrosion c\pcrmicnts it is 
sometimes found that the inenstruum, instead of iiiiading the \eins 
cleets to enter the collecting tubules but it ne\cr penetrates these 
for more than a short distance Ihe specimen i\ill then shou a aerj 
characteristic brush like protrusion ccntralh attached m the hollow 
of tlu cali\ 


PRACTICAL APPLICATION 

It remains onU to point out the practical application of these 
facts and for the most part this is sufilcicnth obaious Ihc amount 
of pressure used must be oarcfulla controlled w ith a a lew to the 
exclusion of ill cliantc of paeloicnous backflow (^ee page nS) Ihe 
solutions aie use to daa ire fortunatcla rclatiacli non toxic but this 
cannot excuse incautious oi erfilhng of the renal pi 1\ is Instrument il 
pjelographj remains one of the most aaluible diagnostic agencies 
at our command and Ins mana adaantages oa er the mtraacnous 
method eacn if it has also some disadi int iges The somewhat lengths 
attempt to rcaiew the present state of our knowledge regarding back 
flow appears to the writer to be justified because it is ncccssara to a 
proper understanding of the subject ind avithout this underst mding 
the dangers of castoscopic pvclognpha maa not be fulla^ realized 

Resorption is a problem baaing mana facets which do not fall 
aiithin the scope of our inqiura It would be fascinating for example 
to pursue the question m its relation to ureteric obstruction combined 
with sepsis m aihich it goes f ir to explain the sea ere toxaemias associated 
w itU that state But tbis and other problems must be left as an cxer 
else for the reader s fancj or preferabla for further original research 
>n this as jet onK partialla worked out field 


32 
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CHAPTER XXVII 

EXCRETION UROGRAPHY^ 

HISTORICAL 

The urologist had long hoped that some substance might be found 
which would be excreted by the kidney and give a shadow on radio- 
graphy Immediately, indeed, on the heels of the introduction of 
instrumental pyelography, Voelcker and von Lichtenberg (1905) 
attempted excretion pyelography by means of the colloidal heavy 
vietah, but had to acknowledge failure on account of the great toxicity 
of these substances A long period then elapsed during which 
urologists were occupied with the evolution of instrumental pyelo- 
graphy, and it was not until 1923 that Rowntree and Scholl again 
took up the problem, using sodium todtde administered either intra- 
venously or by the mouth. In about one-half of their cases they 
were successful m visualizing the upper urinary apparatus Never- 
theless this compound also proved unsatisfactory, and attempts by 
several workers to supplement it, either with pneumo-radiography or 
by compressing the ureters in order to detain and concentrate the 
excreted solution, were likewise abandoned on various grounds In 
the succeeding years Graham solved the problem of cholecystography, 
an achievement which stimulated fresh research It may be remarked, 
however, in passing, that the two examinations are not comparable, 
because the renal pelvis does not retain and concentrate its contents 
as does the gall-bladder Any drug employed must, therefore, be 
excreted by the kidney in good density and with sufficient rapidity 
if it is to tlirow satisfactory radiographic shadows In 192T Roseno 
achieved a passing success with pyelogiiost, a drug in which he linked 
iodine to urea, hoping that excretion would be expedited by the 
diuretic action of the urea, but, as was the case with the previously 
mentioned diugs, the iodine proved itself to be too weakly combined, 
and, being split off v ithin the body, it was undesirably retained and 
produced symptoms of lodism It thus became evident that a much 
moie stable compound would be requned if excietion urography w^ere 
to be placed on a sound basis 

♦ Sytiojiym^ Excretion, descending, intravenous, or elimination 
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Uro«elcctan — The disco\ ers of the radiological properties of 
compounds to vhich iirosclectan belongs came, m a measure for 
tuitousU Bmz ^sas ‘working ^Mth the benzene ring in the hope of 
improMng drugs of the saharsan group for use in ssphihs Iodine 
was attached at aarious points to the psridme nucleus, and some 
success was registered "when an xntiseptic capable of controlling strepto 
coccal mastitis in cow s w as discos ercd It w as called ‘ seleetan ’ and 
was known to be excreted in the bile and m the urine A^orking 
with an allied compound {‘ seleetan neutral ’) in human beings 
Lichtwitz was attempting to obtain a choleej stogram No picture of 
the gall bladder ax as obtained but in its place the urinaiv tract showed 
up so w ell that all interest w as du erted to it At this point the clinical 
Side of the mquir\ xx is handed oxer io son Lichtenberg and Sxxick 
Bmz and Raeth continuing the chemical inx cstigation Sexentj two 
other substances allied to seleetan xxerc synthesized and tried, some 
because of their large iodine content and others on account of their 
solubilitx Exentually (1029) a compound xxas chosen as being the 
best axailable and xxas named ‘ uroseketan Uroselectan gaxe good 
shadoxxs and proxed serxiceable but xxas cumbrous to use in viexv of 
the great care requirid in its prepaTation and of the large quantity 
of fluid (50 to 100 c c ) XX Inch had to be injected intravenouslx Per 
sistent research by \on Lichtenberg and his co xxorkers culminated 
(1931) m the introduction of ‘ uroselectan B xxhich has superseded 
the older drug b\ xirtue of the small quantity of fluid required for 
injection (20 c c ) and the conxement form in xxhich it is marketed 
Uroselectan B — Like its predecessor this is a p\ ridine denx ative 
Containing 51 5 per cent of iodine in organic combination it is used 
for intraxenous urographx as a 75 per cent solution xvhich thus eon 
tains 38 5 per cent W /V of iodine Its formula is — 

o 



Di sodium salt of 3 5 di lodo 4 pyndone IS 
methxl 2 6 dicarboxxlic acid 

("V methjl 3 5 di lodochelidamic acid) 


Its mokcular xxught is 493 It is xerx soluble and is convenientlv 
put up m an ampoule sterilized and reads for use It does not undergo 
chemical change xxhen kept In contrast to the original uroselectan 
only 20 c e (15 g ) of uroselectan B are required for injection The 
iodine IS in close organic combination and uroselectan B passes 
through the organism xvithout its liberation Anx chance of iodine 
poisoning IS thus precluded The ampoule as supplied used to 
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contain invert sugar to render it h 5 '^pertonic and by this means “ the 
absorption of uroselectan-B by the tissues is hindered ivith the result 
that excretion is increased and toleiance imjjroved ’ . It is now 
found that uroselectan-B is itself sufficiently hypertonic and the invert 
sugar has been omitted The hypertonieit}’’ of the preparation is 
largely responsible for its irritating qualities {see latei) 

Uroselectan-B is ivell tolerated, healthj^ dogs surviving for seven 
houis a dose corresponding to tventy times the human dose if the 
drug is slov.Iy injected. With healthy kidneys it is excreted in good 
quantity in tvvo to five minutes At this time or during the subse- 
quent forty-five minutes urograms may be made, fifteen or twenty 


Uroselectan-B 
in urine 

Urine cc per cent g 



Fig 33 J — Graph to show (1) urine \olume, (2) percentage of uroselectan-B, 
and (3) total uroselectan-B m the urine at 1 3 minutes interval aftei injection of 
0 7o g per kilo, into a bitch weighing 10 kilo (three times the human dose) The 
diuresis reaches its peak at 1 5 minutes and rapidly diminishes The percentage 
rises to a raavimum at 30 minutes, remains nearly constant for 30 minutes, and 
gradually decreases afterwards The total amount found reaches its maximum 
at 15 minutes and afterwards runs nearly parallel with the urine \ olume {After 
Gardner and Hcathcote ) 


minutes being the time chosen for the optimum anatomical demon- 
stration of the renal pelvis Von Lichtenberg states that 30 per cent 
IS excreted in the first hour, 12 per cent m the second, and m the 
succeeding six hours a further 21 8 per cent — 63 per cent in the first 
eight hours The absolute quantity of uroselectan-B found in the 
urine is greatest in the first fifteen minutes, but during this time it 
IS diluted by the large quantities of urine secreted The actual 
concentration is highest in the second fifteen minutes. After forty- 
five minutes the amount excreted is small, although the concentration 
remains as high as 2 7 per cent after ninety minutes (Gardner and 
Hcathcote — sec aho Fig 332) 

The injection should be gn en slowly, several minutes being 
occupied in order to allow admixture vith a sufficiency of blood. 
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Girdner and Ileathcote, m the case of the original uroselectan found 
that i\ith dogs and rabbits death occurred \er\ rapidh if the adminis 
tration i\as quickU performed O'dema of the lung a\as disco\ered 
post mortem and i\as attributed to rapidh induced changes m the 
osmotic pressure of the blood \^ ith uroselectan B also these 'N\nters 
note that the minimum lethal dose depends on tlie rite of injection, 
though here failure of respiration and a \ er\ lou blood pressure 
appeared to be responsible for the death 

During the injection pam in the shoulder mas be experienced 
nhich IS regarded as being due to aenous spasm, caused b\ the 
irritating properties of uroselectan B If an> of the solution cseapes 
into the peri\cnous tissues scicrc pain is felt at the site ot the m 
jection and some local tissue necrosis ma\ result In a fei\ unfortu 
nate instances a sc\ ere injur\ has been inflicted on the median ncr\ e 
b\ the injection of uroselectan B around it It is true that the ner\e 
is m relationship Mith the median basilic sein posteriorK, but the ti\o 
structures are separated bj the tough deep fascia uhich in its louer 
part IS reinforced bi the bicipital fascia It uould seem that onl\ gross 
ineptitude could stra\ so far from the proper place as to perforate this 
firm membrane Jse\ crtheless it Ins been proposed that that section of 
the \em which o\crhes the bicipital fiscn should be used but this is i 
precaution which the present writer has regarded as quite ^nnecessa^^ 
the most ob\ lous bit of the \ ein being the most suitable If extra\ asation 
occurs its extent can be determined bj taking a radiograph of the part 
Perahrodd — Almost iminediatelj after the introduction of 
uroselectan another e\cretor\ body with radio opaque properties 
uas brought forward under the name of abrodil and pro\ed satis 
factory in use In 19 J2 howeier, it also was superseded b\ a superior 
ind more cony enient substance called perabrodil ’ ( neoskiodan m 
America) The adyantages of perabrodil oyer its predecessor, abrodil 
are the small quantity of solution required and the facts that it is better 
tolerated more rapid! j excreted and that its shadoyys shoyv superior 
density Also its \ iscosity is \ erj loyy and this f icihtites introduction 
The formula of perabrodil is — 
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8 3 lit lodo 4 ]mi(lonc X diethanoHminc 


It has a molecular yy eight of 508 and is a yyhite odourless powder 
containing 49 8 per cent of iodine m firm combination and is unchanged 
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by bolhng For intravenous urography it is issued as a 35 per cent 
solution which then contains 17 5 per cent of iodine The dose is 
7 g , which IS supplied in sterile, 20-c c ampoules This relatively 
small quantity of fluid makes perabrodil easy to handle. The dose 
administered (7 g ) is less than half that of any other excretion 
compound It can be injected into the circulation rapidly The 
makers recommend that its introduction should take about forty- 
five seconds, but Samuel advises the retention of the tourniquet 
until the injection is complete so that the circulation may be suddenly 
flooded by the drug with a view to increasing the head of perabrodil 
m the circulation These recommendations should be compared 
with those given above for uroselectan-B 

That it is well tolerated is shown by the fact that the full human 
dose may be given to a rabbit of lb. weight without important 
ill effects, or that a dose proportionately fifteen times larger than the 
standard human dose, if given slowly to a dog, is not fatal The drug 
passes rapidly into the urine, 80 per cent being recoverable within 
seven to nine hours and a concentration of 5 per cent or more of iodine 
in the urine being observed. It is excreted unchanged There is 
a complete absence of evidence of renal irritation in the kidneys 
of experimental animals, and m the human subject albuminuria is 
not seen Accidental extravasation around a vein is harmless and 
painless 

On occasion as for instance in childhood or when no vein can 
be discovered, peiabrodil may be injected subcutaneously {see below). 
Local pain is thus less marked with perabrodil than with any of the 
other drugs used for intravenous uiography Pam in the shoulder 
(vein spasm) and thrombophlebitis are not observed, and general 
reaction, vomiting, sweating, etc , are uncommon The peak excre- 
tion with normal kidneys starts about eight minutes after introduction 
of the drug and continues for twelve minutes, this period being the 
best for ladiography Good urograms may, however, quite frequently 
be obtained at four minutes or even earlier The time sequence of 
perabrodil is slightly quicker than that of uroselectan-B, but both 
these drugs are more rapid than either of their predecessors 

Intravenous perabrodil appears to be a very safe drug m view 
of the enormous number of uncomplicated injections which have been 
made, but a few fatalities have been reported and these have mostly 
occurred m patients with an anaphylactic predisposition Shock, 
urticaria, and laryngeal and pulmonary oedema have variously been 
responsible Pendergrass et al sent out a questionnaire which was 
successful in collecting information about 661,800 cases A total of 
26 deaths (additional to 11 previously known) weie reported, of which 
10 occurred immediately, all of them following perabrodil Sixteen 
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A\ere delaved and ^^e^e attributiblc to the use of one or other drug in 
the presence of se\ ere rcinl insu{ricienc\ Se\ cr'il Tuthors ha\ e recom 
mended i prehminan intndernnl test uith 0 05 ec of the solution 
given into one arm whilst a control of normal saline is injected into the 
opposite limb A v\eal suggests sensiti\it\ and the achisabilitv of 
giving a small initial dose of 3 c c and ivvaitmg to see if there is anv 
reaction before proceeding to inject the remainder Jlajor reactions 
are so verv infrequent that a prchminarv injection is not customarv 

Before the recent v\ar the tuo solutions which have been dcs 
cribed were the onl> ones available and thev were both imported 
from the continent At the commencement of the w ar sev eral British 
manufacturers started to make these two essential products and a 
number of trade names were applied to them OlBcial names have 
now been given urosolectan B becoming wdoxyl and pcrabrodil 
diodone In the descrijition which follows these names will be cm 
ploved except where reference is made specificallv to work earlier 
than the fresh nomenclature 

lodoxjl and diodone are available commercialh both under 
their pharmacopocial names and also under a number of proprietarv 
designations The appended list indicates a vanctv of these names 


but no claim is made to include all of them 


V/aAcr 

lodoTyl 

Diodone 

Diodone 50 

Haver 


per cent 
Perahrodil 

per cent 

Pcrabrodil Forte 

Boots 

Urumbrin 

Pv lumbrin 

— 

Burroughs ^\ellcome 

lodoxjl 

Diodone 

— 

Glaxo 

Pvclectan 

Pj elosil-3o 

Pj c1osi1-j0 

Pharmaceutical Specialities 
(Maj A- Paher) 

Uropac 

Uriodone 

Unodonc Porte 

Schenng British 

Uroselectan B 

— 

— 

Scherinf. Corporation 
(USA) 

USA Pharmacopoeia 

Neo lopax 

lodopvracet 

- 

inthrop Stearns (USA) 

— 

Diodrast 

DiodrastCompound 


Regarding diodone, a few elementary explanatorv facts mav be 
acceptable as not all medical men retain sufficient chemic d know 
ledge to understand certain literature issued bv manufacturers 

1 Diodone consists of an acid 3 5 di loclo 4 pvndone N acetic 
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and a base {see later). The acid portion carries the iodine which is 
responsible for the radio-opacity* of the ultimate product {see foot-note, 
page 475 ) The weight of iodine m a given volume (W/T) of the 
finished product is an essential feature of a compound. 

2 To the above acid a base is added, the resulting salt 
having a considerablv higher solubility than the acid- Dissolved 
in viater this salt is the final product received by the profession. 
Two alternative bases are in use at the present time, xiz diethanol- 
amine and diethylamine. The usual 85 per cent solution ( 17*5 per 
cent of iodine) contains the diethanolamine salt : the stronger solu- 
tions (25 per cent iodine) contain the tv'o salts, sometimes in the 
proportion of four parts of the last-mentioned salt to one of diethyla- 
mine. As yet no final opinion appears possible on the relative merits 
of these two bases but provisionally the following statements may 
be made : In conformity with the established pnnciple that mixtures 
have a higher solubility than single pure substances it is found that 
higher concentrations can be supplied when these two bodies are com- 
bined and certain of the stronger solutions now available result from 
such mixtures Each of the salts has a similar individual soluhdity 
at about 42 per cent weight m v^olume. The highest lev^el of solu- 
bility IS reached when they are mixed in equal parts. The question, 
howev^er. is complicated by the fact that the diethanolamine salt 
IS excreted tvo or three times more rapidly than the diethylamine 
salt. If therefore, the latter salt is used there may be undesirable 
delay in excretion, films having to be exposed later and mixtures 
perhaps showing protracted elimination. This spread-ov’er may 
adv'ersely affect the density of the shadow at any giv^en moment and 
so defeat the objective of the stronger solutions. The clinician must 
be aware of this cause of delay lest he should misattribute it to faultv' 
renal activity. Black. Poweil. and Kemp howev^er. state that the 
tv\o salts do not differ greatly in respect of iodine clearance and radio- 
graphic density The optimum combination of these salts is at present 
undecided. Another fact is that the stronger concentrations of the 
diethanolamine salt occasionally solidify in the cold. but. as solution 
IS rapidly restored when they are warmed to blood heat, as is always 
done anv"v\ay before injection, this is of little consequence 

3 The method of vTiting the side chain in diethanolamine has 
varied m different descriptions and this is naturallv'' puzzling. In 

nil ■^HX00H.XH(C2H,0H)3 : in others 

{Lol 40 H)o. The explanation is that the method of combination 
etveen the acid and base has remained unsettled, some regarding 
it as a oosQ combination, others as a true salt. To-day the general 
V lev IS t at it IS in true chemical union and the correct formula for 
the side chain is therefore. -0112000X112(^114011)2 
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Tliese discomforts are. however, of short duration Thirst may be 
experienced owing to the vnthdraval of fluids from the tissues by 
osmotic action Vomiting, giddiness flushing of the face, and 
shivering occasionally occurred with the previously used fluids but 
are rarelv seen now and are in any case transitory. The pulse-rate 
increases by 10 or 15 beats per mmute, and the blood-pressure, after 
a prehminary fall rises 10 or 15 mm. of mercury. V eatherall (1942) 
mvestigated the efi’ects on the circulation and, according to him, 
lodoxyl was found to cause a prehminary depression of the heart 
(very large doses causing it to stop beating), but this depression 
passed off probably as a result of coronary vasodilatation Diodone 
on the other hand improved the heart's output Both drugs 
caused coronary and general vasodilatation but if they i^ere 
injected quickly a brief preliminary constriction Avas obserA’ed 
Heathcote and Gardner point out a noticeable effect of perabrodil 
OP the respiration There is an immediate acceleration of its rhAdhni 
together vuth an increase in its depth, which they attribute to direct 
stimulation of the respiratory centre Fever has continued in rare 
instances for a day or two Neither the clotting time nor the sedi- 
mentation time of the blood is altered and venous tlirombosis does not 
lesult Kemp however, says that A^enous thiombosis following lodoxyl 
may occur late and that if patients are re-examined after ten or 
fifteen days a proportion of them vull be found to have a jiainful 
and perhaps swollen arm A\'ith thrombosis extending to the axilla 
Authors differ in practice regarding the use of suprapubic com- 
pression m order to concentrate the dye Von Lichtenberg is opposed 
to it because it interferes Avith the normal motility of the passages 
Ogier Waid says that the “ normal ureteis swing freely in the retro- 
peritoneal space and bend themselves into angles vhich may almost 
be called kinks Compression tends to fix the ducts and therefore to 
misrepresent their activities but . it can be of use in the exarnina” 
tion of the kidneys themseKes *. There is little doubt that compression 
increases the density of the shadows and is thus not to be lightly 
rejected. A good method suggested by jMoore. is to take the first 
film under compression and the subsequent ones vathout A^hlch 
plan combines the adA^antages of both procedures This author, bA 
publishing films exposed alternatelA’ AAnth and A\'ithout compression 
has conclusiA^ely shown the superior densitA' of the former 

Comparison betAveen lodoxyl and Diodone. — There is some 
CA'idence that diodone is gaining in faA’our as compared with lodoxA 1 
The reason for this is probablv the absence of injurious irritation 
AAhich concerns {a) the A^ein into A\hich it is injected — the pain of 
venospasm is not experienced and thrombosis is not produced, 
(5) the periA’enous tissues Avhich are not injured if for any reason 
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some of the solutjon escapes into them rhi'S is in iin'i\ oid xble 
accident on some Decisions mIicii the \essels lie small and buried 
in fat but the danger of course \nries i\ith the skill of the operator 
The bland qualities of diodonc nre shown m its being used for intn 
muscular and subcutaneous injection m children ind other diHlcult 
subjects This advantage cannot bo claimed for lodowl On the 
other hand lodowl proliibU gives shadows sujicrior to diodone and 
the introduction of the stronger solutions of the latter drug is an 
attempt to overcome this drawback Abdominal compression is 
more neccssarv with diodonc than with lodowl and the demerits of 
compression have been discussed al^cad^ 

Other Routes of Adniiniotration — The intr iv enous route of 
administration is unqiiostionablv the best in all cases where it is 
available Inferior routes arc the intramuscular subcut ineous and 
oral but Ihev are used onlv if the \ ems prov e impossible to enter 
lor the two first mentioned diodone alone is availible lodowl being 
painful and injurious 1 or tntramuscidar use the dose mav be in 
creased b\ 50 per cent on tint emploi ed intrav enouslv and it is well 
to divide it into two portions, which arc slowlv injected into the 
muscles of the buttock or thigh No dilution is necessarv but some 
workers dilute to hilf strength Novocain 0 1 per cent can be added 
though the injection is not undulv jiamful Absorption is rapid in 
children and optimum visualization is obtained in about twentv 
minutes It is somewhat later in adults Films show ibout 80 to 
90 per cent of the concentration giv en b> the mtrav enous route (Hunt 
and Popma) If the suheuiancous route is chosen diodone can be 
gi'en into the fat of the pectoral region or axilla It is painless and 
produces no ill elTects except a localized oedema which disappears within 
twenty four hours It should be diluted to a 7 5 per cent (isotonic) 
solution Absorption from the subcutaneous tissues is slow that from 
thf muscles being dcfinitelv qua ker After subcutaneous administration 
the exposures are made at the end of half an hour three quarters of an 
hour and later if judged necessary Compression of the low er abdomen 
should be emploved to intensifv the urogram as the shadows are faint 
Ibppuran (sodium ortho lodo hippurate) contains 38 8 per cent 
of iodine and has been used for mtrav enous urographv but has also 
oeen emploved for oral administration Adults are given 12 g dis 
solved m 75 c c of svrup children 10 g Satisfactorv results have 
^en claimed (Swick), but little success his been achieved in the 
present vvriter s experience 

FATE OF THE DRUG IN THE BODT 
. original uroselectan was shown to be excreted mamlv 

( 0 per cent — Svvick Heckenbach) bj the kidnej but in part bv the 
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liver, this latter organ being responsible presumably for the remaining 
10 per cent When there is functional disturbance of both kidneys, 
the liver takes an additional share in elimination. Some storage is 
said to take place in the skin (Tourne and Damm). The reasons for 
avoiding uroselectan in severe bilateral disease of the kidney, especial!} 
if complicated by hepatic inadequacy, are sufficiently obvious 
Amongst the lower animals it has been shown that the ligation of 
the renal arteries followed by a normal dose of uroselectan is rapidly 
fatal capillary damage being the mam cause of death, though in 
addition there is found a severe injection of the serous membranes, 
m the transudate from which uroselectan can be found 

Urine. — The output of urine rises sharply in the first tvo hours 
succeeding the administration of lodoxyl or diodone but in spite 
of this polyuria the specific gravity may increase to 1050. lOGO, 
or even 1080 It then falls to about 1030 and remains there for 
several hours '' “ It is remarkable that the highest specific gravity 

IS usually reached in the third or fourth hour, a time vhen the 
greatest concentration of uroselectan is past ‘ (von Lichtenberg) 
lodox} 1 increases the acidity of the urine. If the renal function 
IS good the pH falls to 5 0 or even 5 2 and returns in the next fe^^ 
hours to the normal Poor renal function vill give a less steep rise 
m pll (Hughes) Albuminuria is frequently noted^ but is mild and 
transitory With diodone the diuresis is less severe probabh" owing 
to the smaller dosage It is most marked in the first fifteen minutes 
lodoxyl and diodone are found unaltered in the urine 

The burden imposed on the kidney is a heavy one A'et no paren- 
chymal changes are demonstrated m experimental animals so long 
as doses corresponding to those used m the human subject are 
employed and vhen excessive doses were administered “there vere 
only ver} trifling, transient tubular changes, such as s^\elhng and 
fatty degeneration while m the glomeruli no changes whatever v^erc 
observed (Bronner and Schueller, working vith abrodil). Corres- 
ponding results were obtained for the original uroselectan by Galbraith 
and ^lackey. 


RADIOLOGICAL RESL7.TS 

Excretion urography is under favourable circumstances, capable 
of rendering evident on an X-ray film the whole of the urinar} 
apparatus from the renal peripherv to the internal urinary meatus 
llie renal parenchyma is saturated vith solution vhich renders 
it opaque so that it can be clearly seen on the film (nephrography) 


Jilt Iitijrht of the specific ^rra\ it> is related to the molecular weight of the 
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The kulne\’s si7c ])osition rchtionship to opacities obser\c<l on a 
pre\ lous ndiograpli nnd the presence of hiatuses m its substance become 
apparent Ncplirof;riph\ is instructi\c, and in certain cases ma\ be 
e\trenich iinportant but docs not alua\s recei\e the attention ^\hich 
it merits It is one field in uhich descending urograpln has definiteU 
pro\cd itself superior to ascending Some \ears ago similar inform i 
tion \\as desired of pneumo radiographs but thi'> form of msestigation 
fell into disrepute on mg to its associated risl s ind it u is discontinued 
Though casiU enough seen the parenclumal shadow is in\ariabl\ 
weaker than the peUic shadow Vttempts lia\e been mide to 
strengthen it b\ withholding fluid for a time before administration 
of the solution in order to conccntrite the latter in the tubules The 
effects of such abstention arc uncertain and indeed some writers 
iraintam tint a better shadow is got wlicn the patient t ikes fluids 
frce!\ Certamh w hen ren il function tests are to be undertal en 
simuItancoiisK the fluid intake should not be interfered with If 
the renal outlet is obstructed the drug collects m tlie tubules and the 
parcnclu nia becomes incrcasingK obs lous 

Wien the 1 ulnc\s arc excreting satisfactorih the pcln<! arii ureter 
become filled with drug laden urine and their posit on size and t\pe 
whether the^ are norm il or diseiscd and their relationship to other 
shadows can in fi\ourable circumstances be judged In excretion 
urographx onh those portions of the pel\ is and ureter which are in 
diastole contain the sliadow throwing reagent those which are in 
s\ stole do not appear on the radiograph An^ section of the tube 
system from the calix to tlie bladder ma\ therefore, be missing on 
^ guen film but unless pathological will certamh be shown on some 
subsequent one Slight shidows which appear m good time then 
come and go and fmalh disappear in an hour or so indicate normal 
conditions Shadows winch appear late show weakness of secretion 
Dense and constant shadows are abnormal The\ suggest good or 
at least reasonabla good, function, combined with obstructed drainage 
Sometimes excessicc peristalsis hurries the contents along so quickh 
that poor delinc itiou is obtained and the shadow of the henltha side 
IS quite often inferior to that of the diseased ^^hen peristalsis is 
unduK actue a castogram nia\ be obtained with little or no shadow 
'n the upper tract The strength of the renal secretion is neserthelcss 
obaious Children cxemplif\ particularh well the results of 
^apid peristalsis 

Excretion is dependent on renal function If both kidneys ha\c 
m erior capabilities the onset of excretion will be delaaed The drug 
IS temporariK stored m the organism and not till one three fi\e or 
jKore hours ha\e elapsed will it produce a urogram In achanced 
lateral disease radiographs taken at twenta four hours ina\ be 
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INDiamONS I OH AM) COYTHA INDICVTIONS TO 

rxcnmoN uhochai’ii^ 

Indications — llic <lmf ottnsions >\hcn cxtrctioii uro^nplu is 
indicntcd arc set out Ik low 

1 The nthnntn^cs of cxcrilioii uro;,nph\ arc \t.r\ pronoumed 
where cNslosto|n and urctcnc c itlidtri? itum ire dilluult impossible 
or tindcsinbU and then fore mslrtuncntal urofjraplu cannot be 
undertaken or is inadsisiblt Jhe tausts of sucli conditions arc dedt 
with on pijres UT- M to which the re idcr is nftrrcd Dcsctndin" 
uro"raph\ then tonus in as a wihonu substitute for asctnding 
urograpln and ptrhaps also for renal function tests 

2 Some technical matter in the diagnosis nu\ hi\c been o\cr 
looked or mu hast been nnpcrftclls e\pl lined b\ the prcttchiif, 
liucstigation or soiiu unsettled cpustion arises sslien the ease is being 
finalK rtsicwcd It iniu be possible to elc irupsuth i point b\ meins 
of excretion urograplu In actual prutiee it is not at dl uneonimon 
for this to liipptn, and a second c\stoseop\ is eireimucntcd 

) 1 reejuentU the urologist elects to use exerctioii urograplu as a 
wa\ of getting a r ipid prehminirs sur\t\ of a c ise {see also piges 
123 and 12‘() I Ins nutliod is cspccidU \ ihiablc when it is not it 
all certain whether the urmarv org ins art aeemintablc for the illness 
as for instance with indefinite abdominal ssinjitonis or a tumour 
of the upper cjuadrant of unknown origin \ccording to the circum 
stances urograplu mu help to inipcacli or acepnt the urinars ssstem 

•I ^^hcn the object is to aecjuirc information about the chnamits 
of the pcKis and ureter {?rr ]>ige 510 and Chapter XX^ III) 

5 It is \ahiahlc as a wav of aeciuiring i evstognm in anj patient 
on whom it is not desirable to p iss a c dheter In jiarticular it consti 
tutes an cxecllciit method of showing the residual urine in prostatie 
disease or urcthr d stricture At the tune wlicn there is a sufiicicncv 
of the drug m the bladder (su half an hour after the injection) the 
patient is told to urinate and when he has jiasscd what he can 
a radiognph will gut some idea of the measure of his retention It 
thus provides an adnnrible w n of ucrtmg tint catheterization which 
u sometimes so hazardous 

6 A heterogeneous group of conditions arc suitiblj subjected to 
excretion urograph> amongst which maj be mentioned transplanted 
or ectopic ureters fistula of the ureter or pels is ruptures of the kidnej 
and unnarx troubles m childhood 

Contra indications — Ilxcretion urographj is contra indicated m 
3 \anced renal insuinciencj^ cspeciallj if complicated b> a low hepatic 
unction If there is anj reasonable doubt about the renal capacitj 
ne blood urea should be estimated The writer finds that as a rule 
a clmical appraisement is sufficient for this purpose but some surgeons 
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have the blood-urea examined loutinely. Renal function must be 
severely i educed before it constitutes a contra-indication to intravenous 
urographv, for even a much embarrassed kidne}^ retains a fair 
measure of excietory powei Patients vuth seveie renal infections 
aie intolerant of excretion urography, and it should not be employed 
in the presence of advanced heart disease, febrile conditions, hyper- 
thyroidism. or an iodine idiosyncrasy Care should be exercised in 
the use of diodone in allergic states 

APPRAISEIVIENT 

Excietion uiography has. m the eighteen years since its discoveiv, 
firmly established itself as a valuable line of investigation — indeed, it 
now appeals to be an absolutely indispensable one Its field of useful- 
ness is very vide It has nevertheless like many other newcomeis, 
suffered much fiom the over- enthusiasm of its advocates and is still in 
process of settling down to find its coirect spheie of application The 
shadows provided bv it compare ill with those obtainable v ith 
ascending pyelography As a delineator of the shape of the lenal 
pelvis there is no comparison betveen the tAvo methods This is 
due partly to the fact that the pehnc caAuty is less completely filled 
and 111 part to the actual iveakness of the excieted solution “ Healtliv 
kidneys excrete a 40 per cent uroselectan solution as one containing 
5 pel cent of lodme and the 20 pei cent abiodil solution as a 2 5 
per cent iodine containing urine * (Jaki ) They both therefore give 
a much paler shadoAV than does 13 5 per cent sodium iodide 
The difference betiveen ascending and descending urography is of 
course, accentuated by any renal deficiency, and this in its turn 
IS frequently the dnect result of the A*ery disease which is under 
investigation It follows that disappointing results are of fiequent 
occurrence The shadows throAMi are so weak in most instances that 
they can be relied upon to indicate onlv gross lesions of the kidney 
or ureter, oi alterations in the position, size or shape of the kidne} 
The finer points of architecture require the richer shadoAvs and the 
better filling proAuded bv instrumental pyelography Minor modifica- 
tions of the urinary tract cannot be recognized 

On the other hand under faA^ourable circumstances excretion 
urography sIioaa’s the condition of both sides of the urinary tree and 
aAoids the pain and inconA^einence of ascending urograplw AAhilst it 
is further claimed that the shape of the paits is not distorted either 
b\ OA cr-distension or by the presence of a catheter MoreoA'cr, 
excretion urography is often aA^ailable AAhen instrumental urography 
IS for some reason rejected 

The recent method does not legitimately threaten to supersede 
instrumental urography, from vhich much more exact information 
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raa\ be gleaned the h\o methods being complcmcntan rather than 
antagonistic and usable in conjunction Of great moment hone\(r, 
IS the fact that there are manj who ignoring not onK instrument il 
p\elograph\ but also c\stoscop\ nnd nil the other old established 
urological procedures tr\ to make n full diagnosis ba means ot 
excretion urogripha alone An attempt on the part of the patient 
to side step the discomforts of c\ stoscopv is understand able and is 
one with which we ma\ fulh s\mpathi/c, xet excretion urogriphx 
has its proper uses itul limitations and it cannot with safetv be 
allowed to trespass bcaond them Acquicscenee on the side of the 
practitioner in allowing the examination to be limited to mtra 
aenous urographa is often not m the patients true interests exen 
though adnnttedh it is at times permissible to depend solcl> thereon 
Improper reliance on descending urographx is rcsiionsiblc for manx 
mistakes is is borne home dailx m anx urologic il practice The 
incursion of a host of xxorkers untrained in urologx and light heartcdlx 
’ftalhng to gixe a full diagnosis and opinion solelj on the exidence of 
an X rax film, is pregnant x\ ith untold possibilities of disaster Manx 
of the better radiologists arc fullx alixc to this state of affairs and 
acknowledge the uns itisf ictorx quahtx of mucli of the cxidtnce on 
which thej must perforce base an opinion At the risk of its sounding 
hke an ex parte statement it must be unequix ocallj laid doxxn that 
the trained urologist — he xxho is experienced in the after course of 
urological disease he on x^hom xxill dexolxe the subsequent responsi 
hilitj for the case — shall prescribe and indeed is alone competent to 
judge the measures suitable for the indixidual case Properly used 
and sexerelj restricted to its correct sphere mtraxenous iirograph) 
a, great asset but if allowed to oxerstep its proper boundaries it 
luav become a real danger 

RENAL FUNCTION TTSTING 

The elimination of contrast substances introduced into the circu 
ation depends on renal function and max therefore be used as a test 
^rious methods of judging the poxxer of elimination are axailable 
® '"Inch tlu following arc thi most import int (1) Urography 
I") Radiography of the drug containing urine (3) Recovery of the 
1*^5 from the urine (4) Specific gravity of the urine — these tour are 
eununation tests , (5) Estimation of the drug m the circulation— 
detention test 

1 Urography —As the depth of the shadow and the time of its 
ouset depend on the kidnejs efliciencj excretion urographx max 
® regarded as an indicator of renal function The depth of the 
howexer is determined bx manj accessorx factors sue i as 
stoutness of the patient xariations in radiological tedinique 

33 



514 


UROGRAPHY 


apparatus, etc Moreover, the radiograph may be unfortunate in 
reproducing a peiiod of full systole or that following a peristaltic 
wave, the system then holding the least possible quantity of the radio- 
opaque solution , or again the musculature may be hypertonic and 
peristalsis very active, as it is physiologically in childhood, or patho- 
logically m some irritative lesions (pyelitis, etc ) Von Lichtenberg 
points out that “ normally functioning kidneys with normal or hyper- 
tonic motility of the urinary tract are least suitable for radiological 
visualization” Conversely, a shadow of good density may be sup- 
plied by a hydronephrotic and therefore not over-efficient kidney, as 
the secretion collects behind a closed outlet {see Fig 335, page 519) 
Such a picture flatteis the powers of the kidney, but as the obstiuction 
is itself geneially sufficiently obvious, the depth of the shadow will 
be discounted As a ciiterion of renal function the density of a shadow 
must be accepted with reserve, but it is nevertheless of definite value 
where for any reason cystoscopy is impossible or contra-indicated 

The time at which the shadow appears and disappears is also an 
index of renal function With lodoxyl and with diodone the pelvis 
should be well displayed in eight minutes, and is generally visible 
at foui minutes or even earhei Excretion should be so nearly finished 
after one hour that no shadows remain with either of these com- 
pounds A late onset, diminished intensity, a prolonged period of 
excietion, and defective filling geneially indicate an impoverished 
lenal function. Probably a late onset is more significant than a poor 
shadow m view of the uncertainty of the lenal shadow, and, more- 
ovei the observation of onset excludes errors arising from the presence 
of known or unsuspected stagnation 

A shapely pelvis and a sufficiency of parenchyma (nephrography) 
are also points to be taken into account, for they, at least, show if 
the kidney is moiphologically intact 

2. Radiography of the Drug -containing Urine. — The drug- containing 
urine may be collected in test-tubes and radiographed alongside a stand- 
ard solution, the lelative depth of its shadow indicating its concentration 

3. Recovery of the Drug from the Urine. — lodoxyl ma)"^ be pre- 
cipitated from the urine b}^ acidulation with a concentrated mineral 
acid (hvdrochloiic or mtiic) With excess of acid the drug goes into 
solution again, so that the gieatest precipitate is obtained b}^ titration 
vith acid and alkali alternately The piecipitate is then filtered off, 
diied and weighed The v eight of lodoxyl excreted in a unit of time 
IS used as a test of lenal function and proves itself a satisfactory^ indi- 
cator An investigation of lenal function, carried out on these lines by 
V ade and Band vith the original uroselectan shovs that excretion 
vith noiinal kidneys rises steeply and leaches its peak between one and 
a half and three hours after injection, to fall gradually until none, or only 
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a trice, is obser^ 1 ble at the end of 
t>\entj four hours A graph modified 
from their \Nork {lig <J33) shoA\s the 
reaction of normal kidne\s and con 
trasts thereiMth the response of a 
patunt suffering from chronic nephritis 
m -which a “ uniform lou excretion of 
uroselectin A\as found” For the 
recox eT\ of diodone see hcloit under 
Uetentiox Test 

4 Tlie Specific Gravity of the 
Urine — This is greath increased after 
the administration of anv of these 
drugs a fact ^\hlch svas obser\ed (for 
uroselectan) b\ \ on Lichtenberg m his 
first publication Specinaens obtained 
and tested at stated inters als show a 
rise -ssluch maj reach 1050 1060 and 
occasion UK more during the first 
hour Tins increase in specific gra\ it\ 
might be used as an index of ren il 
function It IS howe\er accompanied 
bj a \erj marked pohuna uhich 
must ob\ louslj lo^^ er the reading 

To takf the lea el reached b> the specific gra\it> and ignore tlu 
pol\uria a\ould be fallacious as the diurtsis is \er\ inconstant 
Boemmghaus recommends therefore that the figure representing in 
cubic centimetres the quantity of urine produced in one hour b'» 
multiplied bj the last t^\o figures of the specific gra\itj the resultant 
being an index figure representing function as for example — 
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Ft / 333 — T VO graphs coml med 
from \\adH and Band Normal uro 
fitJectan tv<retion curve— 

Chrome nephritis excretion curve 


1 First Hovr 

1 Output ^ 

Spi cirir 

CrRAVITl 

Function 

Imjet 

Patient A 

1 

4ao e c 

, 1022 1 

1 9o70 

Patient B 


200 c c 

104- 1 

1 8400 

Patient C 


730 cc 

1018 1 

13 140 


The abose are elimination tests Of thfm Number 1 shows the 
separate performance of each kidncc Numbers 2 3 and 4 concern 
onlv total renal function unless indeed the urine has been obtained 
bj ureteric catheterization But to oid catheterization is one of the 
advantages of excretion iirographv and if that is to be undertaken 
renal function maj just as well be estimated b\ the older and better 
established means 
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5* Estimation of the Drug in the Circulation (Retention Test). — ^The 
blood, ’svliich immediately after the injection is flooded with uroselectan, 
shows a very steep fall m the curve during the first two hours and 
a subsequent gentlei fall, till, at the end of four houis, no diug should 
be found in the circulation if the kidneys are healthy (Touine and 
Damm) An estimation at this time will therefore constitute a blood- 
retention test A lemamder of 0 5 g of uroselectan four hours 
after the injection indicates some minor renal disability, whilst a 
higher quantity shows severer damage (von Lichtenberg) For 
estimating the diodone iodine in fluids such as the blood and urine 
the methods of White and Rolf and of Alpeit are available Findlay 
et al , using the former test estimate that m healthy subjects 45 per 
cent of the diodone should be excreted within half an hour, and the 
rates correspond closely with the clearance of urea They consider 
that the estimation of this pioduct constitutes a satisfactoiy test 
of renal function 

The lesults of function testing by these substances appear for 
the most part to run parallel with other function tests, though the 
tvo kidne 3 "s do not alwaj^s give identical lesults even when both are 
piesumabh^ health}- As the excietion of this group of drugs occuis 
principall}- at the glomeiulus, disease involving that structure is 
reflected more certaml}^ m renal function testing than disease of the 
tubules (Hughes and Peterfi) Surgical disease falls principally on 
the tubules Wade considers that the piimai}^ value of excretion 
urograplty is its seivice as a test of function, and states that “ as a 
means of delineating the foim and capacity of the renal pelvis and 
thereby demonstrating the morbid anatom}^ of any lesion which may 
be present it is unreliable ” 

EXCRETION UROGRAPHY IN SPECIAL CONDITIONS 

In the section on mstiumental urograplty a description of the 
value of that piocedure in individual diseases was given (pages 444- 
482) and there is no necessity to lepeat this matter The majoiity of 
vhat vas said holds good for excietion uiography, but m some fields 
descending urogiaphy enjoys special value or ajiphcabihty, whilst in 
others it has special limitations The following lemarks are meant 
to drav attention to these diffeiences and should be read in conjunction 
with the corresponding matter m the preceding section A few 
observations made under the heading ‘ Appiaisement ’ (p^igc 512) 
also beai on the lelative value of the two methods, and if re-icad 
should help to complete tlie picture 

Congenital Malformations.— :\Ialdevelopment of the kidneys and 
meters mav be diagnosed b\" intravenous urogiaphy. The position. 
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number, md slnpc of the misformcd organs become manifest from 
this examination ah\a\s granted that the kidne\s are funetioning 
Alalforniations are dngnosable b\ ascending in clognplu in most 
instances and if so nith greater precision than b\ descending p\elo 
grapln, ^et there arc not a few cases in winch a ureter cannot be 
cathcterized ow mg to disc ise or misplacement and tlien the intra\ enous 
method IS imaluable [see also Chapter XXIII) 

In ectopia icsica. I ha^e cmplo\cd descending urograpln to 
determine the contour of the renal pehis and the function of the 
kidnc\ both before and also after operation hen the ureter has 
been implanted into the intestine for ectopia (ns also for vesical 
growths etc) cjstostopic p\elograpln becomes impossible and 
descending p\elognph\ is the onl\ ^^allable resort and is a usetul 
means for renal function testing and for finding out whether the 
organs ha\c suffered dilatation as a result of the implantation Prior 
to the introduction of intra\ enous urograph\ we relied on an inipres 
bion of the patients gcneril health together with a nitrogen retention 
test to form some estimate of the renal condition but it ne\ertheless 
remained mostl\ a m itter of surmise Concrete radiological e\idence 
of the anatomical and ph\ siological efTcet that implantation has h id 
on the kidne> is most acceptable to the surgeon eaen though it will 
m not a few cases sliow dilatation which m some ma\ be se\erc and 
not altogether flattering 

After ureteric implantation the bowel becomes the reser\oir for 
urine and accumulation of the drug within it shows the wa\ it is stored 
Crej Turner and Saint found that it appears in the rectum within 
half an hour and gradinllj ascends into the pelvic colon In six hours 
it maj be seen at the splenic flexure and not infrcquenth has found 
its waj back to the caicum The films show that not onlv the rectum 
but the remaining portion of the large bowel can and does act as a 
reservoir for urine and thev explain at once whv these patients can 
dlow such lengthv intervals to elapse between evacuations ’ 

Slone m the Kidney — I xcretion pvelographv in renal lithiasis 
provides valuable information which concerns (1) The relationship 
of suspected shadows to the kidnev (2) The presence and degree of 
dilatation (3) The function of the affeeted kidnev (4) The condition 
of the second kidnej 

1 The relationship of suspected shadows to tlie kidnev is judged 
m the vvav described for instrumental pvelographv on page 476 The 
weakness of the excretion shadow is sometimes advantageous in that 
it allows the stronger image of the calculus to be recognized m its 
midst where the greater intensitv of an instrumental pvelogram would 
have complete!} eclipsed it For the same reason the late plates in 
which the radio opaque fluid is cleanng awav from the pelvis mav 
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prove to be the most instructive In these late plates some of the 
contrast fluid ma}^ be retained on the stone and deepen its shadow. 

When a stone is impacted at the ureteropelvic outlet or else- 
wheie it may be impossible to obtain a distension pj'^elogram because 
neither catheter nor reagent will pass the obstruction An excretion 
pyelogram overcomes this difficulty because the opaque fluid is secreted 
on the opposite (renal) side of the stone The same fact obtains vhen 
a calculus blocks a cahx, the localized h5^dronephrosis which is cut off 
by the stone cannot be displayed by ascending pyelography but becomes 
evident by descending pyelography 

A large dendritic stone filling the whole pelvis and the calices ma} 

give a radiograph that is al- 
most indistinguishable from a 
pyelogram and it is curioush 
eas}^ to be misled into think- 
ing that one is examining a 
pyelogram {Fig 334) Also 
when looking at a urogram 
it is possible to attribute the 
whole shadow to the radio- 
^ opaque solution, and I have 

known the presence of a 
stone overlooked in this way 
Routine radiography before 
urography would have pre- 
vented this mistake 

2 Pyelectasis has been 
dealt with m part above It 
usually results from the 
blockage of the vhole or a 
part of the pelvis b}" the 
stone Where infection is 
present p}^electasis may be 
of the inflammatory type 
Not rarely it is to be seen m 
le a sence of both these causes and is then presumably a manifesta- 
tion of pelvic atony 

3 The function of the affected kidney may be judged by the 
manner in vhich it excretes the dye Stagnation however, is very 
la e o atter its capacity by accumulating the dye {Fig 335) 

IS qui e common to find the image of an obstructed kidney 
more c ense than that of its completely healthy neighbour The 
pciiod of onset should be noted and will provide a better represen- 
a ion o le 'idnes s true capacity Nevertheless good shadovs 



Ft^l 334 Bilattial dendritic renal calcul 
imitating a pyelogram This patient had hac 
stones remo^od from the right kidney on tw< 
occasions and from the left on one during tin 
preceding three or four ^ ears ^ 
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e\en though produced \\ith the aid of obstruction promise some 
reco\er\ in the cap'IClt^ of the kidne\ after remo%al of the stone 
and clinical experience bears out this expectation This c^ aUiation 
of the kidne% ma-v be contrasted ^Mth the findings of the cirminc 
test In the case of a kidne\ of the \ anet\ under discussion indigo 
cinnine is retained m the pehis and chromocs stoscops gi\e an 
unduK pessimistic picture of the kidncs ’s capacits But if a catheter 



Fitj 33> —Stone 1 lockuic left ureteropcUic outl t Expo«!ed at f minuteK an 1 
30 tninutts n^ptcti^ 1y Tin. fipnres illustrate theaecumulition of contrast sol ttion 
b hind the atom its mereasv in densitN with th pisaap of tvini and sho\ ho\i a 
dilated and injured hi Inei maj ivh ii obstructed proi i ! a <ltn sha lo inucli 
denatr than that of the healthj 1 ut frceli draining ncifrhbour ( re ripht ki Inci A) 

can he introduced into the pch is a strongh st uned sptcimen of urine 
im 11 be obtained After the remot al of the stone a corrected \icti of 
the ren d capacits is gu en b\ chromocs stoscopt 

4 The presence hcaltli ind function of the other kidnc\ ni i\ bt 
dcnionstntcd Lxcretion ptelographt has discos cred p\clcttisis in 
this second orgin {Fig 317 page 481) ttitli a frcqucncs not prc\iousl\ 
known which suggests that the condition on catli side is the remainder 
of a foregoing pteloncphntis and porliaps that the stone is a setondnrs 
phenomenon arising from infection and stagnation 

Poljcjslic Disease of the Kidncj and Renal Tunio«r« — I xirction 
urographs is pirticularh uiisatisf ictorx for either of these disciscs 
The plates lease unrertamtN in the mmd of the inscstigitor bei mse 
small sceiucstered shadows appe ir l\ing wlicro tin renal pirenchsmi 
Rught ha\c been expected ind hi\ing no certun signilii ition \ 
pel\is which has been ihspl iced b% i pol ir growtii in iN on oce ision 
he uscfulK outlined ind correcth interpreted and some tunes though 
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rarely, the outline of the tumour itself is peimeated with the drug 
and can be lecognized as a rounded, mottled area , but for the most 
part, excretion pj^elography is a failure In many cases, indeed, the 
renal substance has been so extensively destioj^ed that there is no 
output of the dye But, as will be recalled, cystoscopy is de iigiiew 
in the investigation of symptomless haematuria (page 165) in older 
to trace the origin of the bleeding, and since cystoscopy is being done 
in any case an ascending pyelogram is the obvious procedure 

Urological Conditions in Childhood. — Disease of the upper urinary 
tract in childhood is an important field for the application of these 



Fig 336 — GnI, aged 19, right renal colic A, Excretion urogram shows se\erc 
P'velectasis on the right side but good function Left side beautiAil normal outline 
At operation the ureteropeKic jimction was strapped by band containing ^essels 
which were dn ided and dissected away B shows ^eco^ ery of peKis almost to the 
normal 


newer methods because of the difficulties experienced in instrumental 
pyelography The dose for a child of 7 years is half that given to an 
adult, and for one of 2 a quaiter the full dose The veins in child- 
hood aie faiily obvious and the lumen is easily found with a fine 
needle If the child is alaimed a brief anaesthesia with ethyl chloride 
IS induced (Ogier Ward) Longer anaesthesia is undesirable because the 
respiratoiy movements spoil the radiograph 

Exposure to the lavs need only be of short duration in childien 
oving to their small size and this m some measure overcomes the 
difficult} of ]iersuading a child to stop breathing Gas in the colon 
is more troublesome than it is in the adult, esj^ecially if the child has 
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been confined to bed A]>cncnts and eneniata onh aggrv\'itc the 
trouble and the best rcinccK is ^^hc^e possible, to h'i\c the ehild 
up and about before the injection though the drug itself is hrgclj 
responsible for the jirodiiction of the flatulence The h\cr appears 
to excrete more of the rcigcnt in thildren than m adults, uul this 
taken Avith the greit acti\it\ and rapid cmptMiig of pchis and uretei 
m childhood nm\ be responsible for some indifferent results Piren 
teral administration is frequentK useful in children as his alreadj 
been indicated 

Assessment of Operation Results — lolloping consers itne surgcr\ 
on the urinars tract — plastic operations or diMsion of blood \cssels 
for hs dronephroscs ureteric neo implantation etc — a tolcribh 
accurate idea of the results is obtainable b\ excretion urogriph\ 
{Fig 330 A and B) 

Pregnanej {1 ig 1 17) — It h is been know n for some time th it there 
IS III late prcgimnci an almost constant widening of the ureter and 
peUis and frequenth some dilatation e\cii m the earlier months The 
stucU of this interesting pli\ siological phenomenon rccciicd a fresh 
impetus In the introduction of excretion nrograj)h\ a procedure 
which appears to he without ill cITccts cither to mother or cliild The 
changes arc found to be most marked m the second Iialf of prcgnincv — 
that is from the fifth month onwards — and the dilatation becomes 
more pronounced ns jircgn inc\ adianccs A hundred women who 
were bciond the half wa\ were submitted to excretion urograpln b> 
Schumacher and dilatation of both sides was ^een in 83 The remaining 
17 all showed iiuoh cment of one or othi r side the right being alTcctcd 
15 tunes the left onl> twice In the later stages the changes arc 
more pronounced m pnmiparne \Mien dilatation is rcalH severe 
the right side is mijilicatcd three or four times more frequcntl\ than 
the left and pnmipara; more often than multipara' If dilatation is 
discovered in the first half of gestation it is less severe and is more 
hkelj to be observed in multiparrc The ureter is iffected more than 
the pelvis and the pelvis proper more than the caliccs 

The Ureter — It is the lumbar section of the ureter v\hicli suffers 
pnncipallv tlie part below the pelv ic brim onh rareh sharing m the 
dilatation In half the patients past the fifth month the upper 
ureter has the thickness of a finger and m manv of these it equals 
the breadth of two thumbs In a few it runs a direct course but the 
tube in addition to being dilated is also elongated and in order to 
accommodate its additional length it is displaced externalh and becomes 
tortuous and maj be severeh twisted and kinked Sometimes the 
radiographic silhouettes of these deformities appear as right angles 
acute angles or even double hair pm bends set thev comparativelj 
rarclv interfere v\ ith the onflow of opaque solutions and for this reason 
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the condition has been regarded rather as a hypotonia than an obstruc- 
tion by pressure Pronounced bends and kinks are confined to the top 
four or five inches of the ureter and are definitely more prevalent on the 
light side In late pregnancy, kinks are seen in about four-fifths of 
all patients examined and at that time there is also a backward dis- 
placement in many If a senes of films relating to this condition is 



Fuj 337 — Excretion uropram on an eight months pregnant \\ oman The fcetal 
sjveieton IS seen The i ight upper unnarj tract is moderately dilated The ureterK 
shadou leachts a breadth of ^ in at one point Owing to increase in length of the 
Uibe it becomes twisted and the silhouette has the appearance of being kinked 
Eaily but definite clubbing of cahees is obser\ed The left pehis is normal, but 
thtic IS some dcMation of the ureter -with slight dilatation at the le\el of the iliac 
rrest on this side 


examined much variety vill be found to exist amongst them, and 
this is true not only as betveen different ureters, but the same uieter 
examined at diffeient tunes mav show considerable variations, this 
last fact being perhaps related to the position of the foetus 

The pelvis shares the dilatation to some degree, but the calices 
arc not usually much involved till the last month or tvo The caimmc 
test shovs deterioration oi function in comparison vith non-pregnant 
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health\ ^^omen and tlie dela\ mi\ be pronounced in the presence 
of infection I he p^ ehtis of pregnTnc^ does not accentuate tlie radio 
graphic cMdences of dilatation either m the ureter or in the pehis 
but it matenalK slows down the rate of rcco\er\ after parturition 
whilst in not a few infected cases the pveleetasis persists 

Ureteric catheterization is \erj elTective in the treatment of infec 
tion during pregnanev In manj cases it is followed bj a prompt fall 
in temperature and pulse and b\ cessation of pain The cithetcr ma\ 
he left m position for se^enl da^s 

Inioliition of the Urinary Tract after Deliicry — This has been 
studied b^ AIcngcrt and Lee who ha\e shown that in twcnt\ foui 
hours the unnar\ organs take a surprisingU large step in the direction 
of normalIt^ and that within nine or eleven davs of ]iarturition the 
recoverv is complete in heilthv women In pnmiparc the retoverv 
is for the most part slower than in multipanc and it is noticcablv 
retarded bv p\elitis 

Menstruation — In normal menstruation the upper urinarv tract 
undergoes temporarv dilatation comparable with that witnessed in 
pregnancj but of less degree It can be displaced b\ intravenous 
urographv in about GG per cent of women and is especnih pronounced 
in dv smenorrhoea Saitz believes that this tvpe of dvsmenorrhaa is 
ureteric in origin and that it can be relieved b\ ureteric cathetenza 
tion He has christened it ureteric dv smenorrhoea 
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CHAPTER XXVIII 

PYELOSCOPY. CINEMATOGKAPHIC PYELOGRAPHY 

PYELOSCOPY 

Pyeloscopy is the name given to the visualization and examination 
of the renal pelvis and ureter on a fluoroscopic screen It aims, 
through detecting the filling and emptying of the urinary cavities, 
at an extension of our knowledge of their physiology and pathology. 
It portrays peristalsis, motility, spasm, and inefficient drainage, and 
though much more difficult of accomplishment, it attempts to play 
the same lole in renal diagnosis as the screening of the stomach 
following a barium meal plays in gastric diagnosis Pyeloscopy was 
first employed by Menges m 1912 and was described by him in 1918, 
An important monograph by Legueu, Fey, and Truchot appeared 
in 1927, 


TECHMQUE 

A ureteric catheter having been introduced, the room is darkened 
and a considerable time (five to fifteen minutes) is alloAved to elapse 
so that the eye may adapt itself to detecting the minutiae of the filled 
pelvis. The patient lies on his face, the X-ray tube being below 
the couch Sodium iodide (30 per cent) and lodipin have been 
used as contrast fluids m the past, but lodoxyl and diodone will 
probably displace them in the future As the fluid flows into the 
pelvis it is seen to fill that structure and then to outline the calices, 
usually one cahx after another undergoing distension As soon as 
the cavity is satisfactorily filled, the catheter is withdrawn and the 
process of emptying begins A normal renal pelvis ejects about 
1 c c per minute (Hryntschak) Five minutes or more — even up to 
fifteen may be required for its complete evacuation, but these longer 
times arc usually evidences of disease A normal pelvis empties more 
rapidly in the upright than in the recumbent position Evacuation 
appears to start with the calices which have been likened to the 
hearts auiieles (Ilerbst) These do not act synchronously, but 
individually empty their contents into the mam pelvic cavity (ventricle), 
vhieh in turn undergoes systole, displacing a portion of its contents 
dovnVcirds into the ureter Occasionally a portion of the pcbic 
contents is leturncd to a cahx The ureteric spindle is at first but 
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an appendix (bulbus uretens — -Legueu) to the pehic shadow A.s the 
spindle elongates, ho\\e\er its apex passes down, and when a certain 
distance (usualh about 10 to 15 c m ) has been tra\ ersed the < onnection 
with the pelvic shadov\ is broken, the ureteric contents passing on 
steadily till thur apex reaches the bladder, into which the whole is 
discharged The speed of the whole wave is about 20 to 80 mm 
per second (Engelmann) A period of diastole ensues It spreads 
from above downwards the same order being followed as that which 
the s>stohc wave adopted The pelvis is in full diastole shortlv after 
the ureteric spindle has separated Diastole exceeds sj stole m duration 



Fiq 338 — Cycl of chang s ob'?Lr\ed in the pelvis and ureter I lelvis and 
calices in diastole ureter emptj 2 Upper cahx contracted and expelling its con 
tents into pelvis ureter einptj 3 Upper and middle calices contra ted and expel 
liiiR contents into pelv 18 upper ureter relaxing 4 All calices contracted expelling 
contents into p U IS upper ureter more relaxed 5 All calice<5 and pelvis contiact 
ing excelling portion of contents into ureter 6 All calices and pelvis completelj 
contracted (completed svstole) urfteral shuttle moving downward in streak like 
manner 7 Diastole of cahe sand p Kis Ureteral streak passing into bladder 
Pelv is r adv to start a fresh cjcle {Pe draitn from Herb t ) 

The c\ch is repeated at intervals of about ten to thirtv seconds 
(Fig 338) 

Bv inspecting the inflow of iodine one can almost complcteU 
exclude the possibilitv of ov er distension of the pelv is That the 
Usual pvelographic routine which accepts the patient s sensations as 
a guide to the degree of filling often misleads can be shown bv pvclo 
scopv Thus pain ma> be elicited m sensitive individuals as soon as 
the first few drops of fluid enter the peh is and tlie peh is is then seen 
to pass into immediate spasm The spasm is appinntlv tlu cause 
of the pain, but it soon subsides and the injection in iv then be 
cautiouslv continued Normal pelves react more violentlv to this 
irrit ition than pathologic il ones but if over dilatation occurs m cither 
of these the pelvic sphincter mav go into spism and retention results 
the patient cxpcneiwing severe jiain This last observation appears 
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to confute the tlieoiy that if a small catheter is used for pyelogi’aphj’' 
over-distension is avoided, for the sphincteric contraction grips the 
catheter and prevents the pelvis draining itself into the ureter. Again, 
if the catheter tip lies in a cahx, distension may be limited to the calix 
and the pain is then immediate, Withdiawal of the catheter until 
its apex occupies the pelvis proper corrects this cause of pam A 
similai effect is produced when the catheter end does not reach to the 
pelvis. In this event it is the ureter which becomes inflated beyond 
its capacit)^ The return of the catheter to its correct position is less 
easy m this case, and the best available method is to lower the patient’s 
head to obtain assistance from gravity and to inject very slowly 
Legueu sa5^s that pyeloscopy propeily carried out causes no pain 
whatsoever X-iaj^ films are exposed periodically to make the record 
of the findings permanent. 

ADVANTAGES AND DISADVANTAGES OF PYELOSCOPY 

Pyeloscop}^ should not be employed to displace pyelography, but 
meiely to supplement it However, from the preceding description 
of how tlie wa^^es of contraction constantly sweep OA^er the renal 
pelvis and ureter it Avill be appreciated that the lecord obtained on 
a pyelogram is that of a series of states superimposed upon one anothei 
and not a picture of any single momentary condition In general, 
the infoimation acquired by pyeloscopy runs parallel with that 
obtained by pyelography, but in addition several vital or dymamic 
phenomena aie witnessed In inflammatory states of the renal pelvis 
tlie AvaA^e of contraction is more sluggish than in the healthy condition 
and IS proA^'oeatwe of less pam When the contraction does take 
place, howcA^er, it is usually quite strong Pj^eloscopy may be expected 
to sol\"e some problems in inefficient lenal drainage, especial!)^ those 
relating to fault}^ djmamics of the upper urinary apparatus Legueu 
claims that it is possible to exhibit ItyperactiAuty or stagnation, 
retention, and spasm, and in many cases to locate the exact site of 
the fault or obstruction Spasm of the pehne sphincter can be 
Avitncssed Avhen the patient experiences colic, and tlie tAVO are conter- 
minous. It is paiticularly helpful in inflammatory states, early 
hydronepliiosis and moA^able kidney In small hydronephroses 
contraction is sluggish and CA^acuation takes tAventy to thirty-fiAe 
minutes In laige hydronephroses the pocket is motionless, there is 
no contraction and no undulation of its margins An affected kidncA 
may ha^"e outlines vhich aie normal but the motility of its A^aIls be 
sevcrelj reduced or absent 

Tile formation of the ureteric spindle has been described It 
must he carefully examined and the progress of the shuttle-sliapcc 
streak along the ureteral canal amU proA^e interesting because it can 



^e^c^l miport'iiit ^nrmtlOI\s in the urttcnl meelnmsm Its progress 
ma\ be chocked 'incl sc\cr'il questions immednteU arise Is the 
obstruction ah\i\NS nt the same place Is it complete or partial'' 
Can a stone be seen atch the shuttle attentl^ eh as it approaches 
the obstacle to its progress Tlie npe\ impinges on it and is held up 
The oncoming ^\n^c dri\es the rest of the spindle forward and the 
ureter nbo\e it is inomcntaril) ballooned The opaque fluid recoils 
from the f ice of the obstruction and ma\ be throun back in its entiret\ 
to the pch IS or pro\im il ureter , or if the blockage is onh partial 
the slou seepage of (luid alongside togethtr uitli the disappearance 
of the o\crlMng accumulation ^\lll be remarked V second uase 
ma\ arn%c before the first is cleared but m such cases tlie vhole 
of the tube s\stcm abo\c the block is distended there is no isolated 
spindle onh the nndulator\ mo^ ement caused b\ the peristaltic 
na\c IS seen 

0\er filled or constanth filled ureters ire alm\s a sign of fanlh 
renal drainage i\hether the cause be neuromuscular inflammatorc 
or obstructi\c As a rough gener ihzation it ma\ bt Hid doun that 
the muromuscular ^ aricU is ^arllble m position the inflamed ureter 
IS Hze and infrequent in its contractions and more or less umformh 
filled o\er fairh long reaches uhilst an organic obstruction is constant 
in position and the hvpcrtroplued ureter abo^e it contracts Mgorouslj 
and often 

Jona and I lecker hav c made a pj eloscopic stud\ of the action 
of \arious drugs on the renal pehis rhe\ ha\c demonstrated that 
atropine rcHxcs the musculature and leads to painful retention, uhilst 
strvchnine morphine, eserme and pituitnn produce contnctions and 
relie\e the pam caused b> atropine Histamine i\as shoi\n to cause 
relaxation \Mth s asodilatation ind a fall of blood pressure ergot 
a relaxation followed b\ a prolonged contraction 

Instructise as pjeloscops has prosed itself it suffers from seceral 
important dvsads antages — 

1 The presence of a foreign bodj in the ureter nhich is known 
to excite efforts at expulsion 

2 The unnatural filling of the caMties with a more or less 
irritating fluid 0\erfilUng mas occur and lead to artificial 
pictures 

3 The difficults of s itisfactorih xisualizing fiuoroscopicafl% such 
fine casitics as the renal pelvis and ureter 

i The impossibihtv of mentalh registering impressions of condi 
tions which are constanth quickh changing and which are in 
mv case highh complex 

5 The failure to obtain a permanent gnphic record of the cvcle 
of change which each calix undergoes 
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ONEMATOGRAPmC PYELOGRAPHY 

Jarre has taken a further step forward in producing serial 
roentgenographic films with modified cinematograph}^ An average 
series consists of twenty mdmdual pyelograms with an exposure 
time of from a half to one and a half seconds, and intervals of a half 
to three-quarters of a second Usually it is found possible to take 
five or six successive pyelograms without interruption for breathing 
Excretion pyelography was used almost entirel}’' and the images are 
thus freed from the artificial conditions produced by the presence of 
a catheter or the introduction of media from below The physiological 
integrity of the tract is theiefore preserved with striking accuracy 

Only two minor criticisms can be levelled against this method 
(1) The fact that all intravenous media cause a high diuresis , (2) The 
comparative weakness of the images The former is probably not 
very important as it merely leads to acceleration of the cycle Partly 
to overcome the second difficulty, but also to produce a connected 
record, the films are “ carefully traced under a reducing lens with 
a sharply pointed pencil and photographed ” Much experimental 
work has been done on the peristalsis and dynamics of the ureter, 
but little on that of the pelvis The presence of muscular tissue in 
the cahces, at the fornix calicis, and even on the papilte has been 
known ever since Henle’s classical paper This muscular piovision 
postulates contractility in these structures, but hitherto no such 
contractility had been demonstrated Jarre’s figures show the 
periodical filling and the apparently motor evacuation of the individual 
cahces and he has been able to show modification (hyperactivity or 
^^^Sgi'^hness, according to the circumstances) in inflammatory or other 
diseased stales 
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Titc following notes on pxum lixmiturn snJ fretni 
tion are presented as i skeleton framework on which 
precijstoscopic cs nluation of tliesc signs and s^ mptom 


riTJRTA, IIIUEE GL^VSiS TEST 

Patient am\cs witii bladder full to its indi ' 

Glasses must be scrupulovsli/ clean Vo dust 'No 
at the base Best c\ innncd whilst warm 'ind lieto 
had tjnic to settle therefore as soon as possible a 

^ turbid urine mas result from Pliospliatts Cirbonitfs trOi 
Differentiate as follows — 

Cloudiness caused hy Jlcai 1 

Phosphates C loudiness increased t It u 

Carbonates change C If irs mI < ' ' 

Urates CJf irs 

Cloudiness st ition ir\ Nofbmgt 
oi increased 

Use onl\ snnll portion of one specimen as rtniundir is wimUtl 
for the libontors 


In the male 

Class \ — Qiiaiitits passed slioidd a ar\ iccordingls to hi iddt r j »)’ w its 
as judged b\ the patient s frequcncs sas hetwiin 3 mil J murs 
I \cr\ purulent focus from kidnes fbotli sidis of t le nnnirs 
tree) to nieitus ( r prepuce) iua\ add (piota of pus to this ^ iss 


dass 2 — I pijs from Ulterior ind posterior urctbri 
^''cpt u\ i\ in 1 Ihertforc pus found in 2 is I nun 
internal sphincter 


Ills h(in 
ido t iht 


S IH’ll tUlH 1 * ' 


loiK hffore imssiging) Piticnt issnmts krui dhow pf 


bl ««9 j — follows prost itic in issagc (be sure toinbtnm is^ 

md sc'uh 

lolltdfdon imur. 
iiid unndss 

It 


ujd contents expressed tentnpet ills fi 
b'ld rn i\ appe ir at tlie nu itus md if 
‘‘topic shch for murosiojis PitKnt rists 


from pnM 

so Is 
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It may come fiom any part 
of the uiinaiy tiee 
Pus IS of uiethial ougin 
(occasionally jiieputial) 
Pus IS fiom above the 
internal sphmctei 
Pus IS methial + fioin 
above the sphmctei, piob- 
ably cystitis, but copious 
pus from posteiioi uieth- 
iitis overflows into the 
bladdei ratliei than into 
the antei loi ui ethi a 
Some lelatively cleai luiiu 
IS being decanted from the 
bladdei duimg the fiisi 
stages and then urine fiom 
a puiulent sump follows 

Reallv copious pus is mvaiiably urinary and not genital 

Laige coagida of pus come fiom the bladdei — mueus + 

Note on Pus and Threads m Fust Glass — 

1 Fluid pus fiom urethia appeals as unifoim tuibidity in fust 
glass (piobably early gonorihoea) 

2 If thicads aie blight yellow, gianulai, size of a comma to a 
millet seed, and sink quickly to bottom of glass, they aic iich in pus 
and infective Always examine for thieads with glass between eye 
and a good light and agitate the glass 

3 Small comma-shaped thieads which aie yellow and sink quickly 
aie fiom mouths of prostatic ducts and/oi Littre follicles 

4 Giev flakes, semi-transpaient and floating to top of glass, aic 
laigelv epithelial, piobably non-mfective but suggest an old uiethiitis 

Flakes m glass 1 (only) suggest a uiethritis (active oi healed) 

This examination avoids unhappy questions about past infections 
and icsultant falsehoods Theie is usually sufficient exfoliation fiom 
the sin face of a stiictuie to produce a thiead 

Thud Glass — Contains flocculent mateiial from piostatc and 
\ csK Ics 

In health gie\, opalescent 

In infection tends to be yellowish and opaque but it is unsafe 
to diav him deductions without microscope 

Pus in glass 3 is often associated with flakes m glass I and then 
pi()babl\ belli lepicscnt an old veneieal infection Pus from piostatc 


Interpretation oG Tlirec-glass Test. — 


If I 
If I 

If I and 2 
If 1 and 2 


If 1 and 2 


contains pus 
contains 
contain pus 
contain pus 

contain pus 


and 2 none 

m equal 
quantities 
but I moie 
than 2 


but 2 more 
than 1 
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nnd ^es^clcs ln'^^ nKo be foujicl in issocntion ^^^th p\nna arising from 
upper tract and then gencrilK non\cncrcd 

Send xW three glasses to pathologist for full stuch I rbcl them 
12 1 A CIiss 2 ma\ be regarded as i catlietcr specimen and 
c ithctcriration (%\hich aluass carries some risk of infecting the bladder) 
IS asoided 

In the fonolc glass tests are less instructnc than m the male 
Ihc urcthril orifice and mi 1\ a liaMug been cuefulU sponged nul v 
small tampon inserted m the lo\\cr \ igina i prehmmarx glass is taken 
for the purpose of sweeping the urethra clear I \ en m health the 
fern lie urcthri an<l gemt iha add much sediment to the mine and a 
inked cs e inspection of this gl iss is almost i ahiclcss The second 
glass gi\cs a good inde\ of the state of the bladder contents though 
less reliance is placed on this than on the corresponding glass in the 
male 


II/EMATURIA 

Ilajiiatuno if a sMiiptom is blood iisible m tlic urine 
Ver\ common s\ mptorn because mans parts of the urinarv organs 
are highh aascular — eg kidnc\ and trigone In some diseases (eg, 
growths acute eNstitis) it is cinractcristie In almost all diseases it 
IS m occasional s\ mptorn 

Anatomical Origin of Bleeding — Can be roughb loc ited b\ Two 
glass test hut in li'cmatuna a single point bleeds (exception h'emor 
rhagic nephritis) — cf p\urii where infection spre ids iipw irils aiuhor 
downwards and tlicreforc maiuf parts m l^ be suppurating 

VNILllIOU UUhilllllA — Drips aw u m mtcr\ ils between 
micturition not i true hamiituni — uietlirorrhagia but first gusli 
of urine cle irs the pipe uid therefore blood is present m first gl iss 
Present in subsequent glasses if hnemorrhage is icti\e but m small 
amounts 
Causes 

{a) Instrumentation is the most common — if slight not neccs 
sarih unskilful if se\cre gcnerilh unskilful 

(6) Other traumata from without — blows kicks etc from 
within — spiculdteil stones foreign bodies 
(c) Acute urethritis (\ er\ rareh ) 

IDEMATLRIA PROPER arises from am part behind com 
pressor uieihra l\Ia^ be («) Initial (t) Tcrnuml (c) Total 

KOTr Il'cmaturia comes and goes and often is not present at 
the tune of the consult ition but it is m imjiressnc sMiiptom ml so 
the patient can generill\ state how it is rcl ited to micturition 


34 * 
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Theiefoie, we moie often than not lelv on the patient’s statement 

Cf pyiiiia (i) Does not suddenly cease and letuin and theiefore 
can be diagnosed by Thiee-glass test without consulting patient ► (ii) 
Patient probably does not know its lelationship to mictuiition 

A Initial I-Leimaturia — Less common than total oi terminal- — 
aiises m (1) posteiior uiethia (2) neck of bladdei 

Posicuoi UieihjG — Causes — 

1 Acute posterioi uiethiitis, quite common Cf acute anteiioi 
uiethiitis. yheie hremoiihage is veiv laie 

2 Stone impacted 

3 From veins of mucosa oveilying benign piostatic hypeitiophy. 

N B Contiaiy to populai belief, a piostatic caicinoma piacti- 

cally nevei bleeds at all but (late) ulcciates into the bladdei and then 
ha^matuiia is total 

BJaddci — Raie EcvampJc, fiom fionds of a papilloma caught m 
the meatus 

NOTE Capacity of posteiioi uiethia is about 2-3 c.c It is 
bounded above bv mteinal sphmctei and below by external sphinctei 
The lattei is the stiongei Theiefoie when bleeding exceeds 2 oi 
3 cc blood flovs back into the bladdei and gives a total ha^matuiia 

B Terminal ILematuria- — Impoitant Can confidently asseit 
that the blood is vesical m oiigin jMental picture is of the bladdei 
in the last stage of its contiaction expiessing blood fiom pathological 
mucosa 

Causes — 

1 Acuic Cystitis — Onset sudden Associated Avitli acute pain 
(especialh tciminal) seveie fiequency day and night, stiangui}", 
fe\eK pMiiia 

Hrcmatuiia disappeais within 36 to 48 houis 

Pictuie IS chaiacteiistic , theiefoie do not c}stoscope It may 
damage the bladdei and tells you nothing Send home to bed, etc 
{See page 01 ) C^stoscope if fails to lespond to tieatment 

JiL LE ILumatuiia geneiallv demands cystoscopy — Tuo excep- 
tions (a) Acute C^st^tls (/;) Ncphiitis ( non-supjiui ative) 

2 ^ epical Stone — Piobablv associated vith vesical pain which 
has piccedcd it foi some months Inci eased b\ jolting Usual!} not 
copious 

3 Vesical Gioiiihs — These cause total htPinaluiia much moic 
often than a tciminal oi initial hanuatuiia 

Clwiacteustics — 

a Raich an\ othci s\ nijitom in the eaiJy stages Old adage 
S\ inptomlcss iLviiKituiM means gioA\th of the uiinarx tiact and 
jiiobably ol the bladdei ' 
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h Intcrniittenc\ — it first lists 2 or 3 di\s— ibseut for «ecks or 
iiiontlis — returns Atticks become more frequent, se\ ere iiul prolo iged 
till bleeding becomes continuous Long intcr\ ils suggest benign 
growth Continuous or quisi continuous bleeding from the first onset 
suggests nnligmncN 

C loTVL IIemvtliRIA — B lood present m all 3 glisscs mi\ be 

* Mcdicil ’ or Surgieil ’ 

1 Medical — Nephritis embolus ulcentisc cndocirditis purpuri, 
etc These must be excluded Usuill\ cis\ sometimes \er\ difiicult 

General reatiircs IntimitcK mixed Colour dirts brown 

* smok\ ’ eluc to ch ingc of hemoglobin to h cmitm or inethemoglobm 
b^ action of acid urine 

rxccplions oceur and too much rehince must not be pi iced on 
these appcinnces 

2 Surgical — General Features It is spontincous ibundint 
intermittent or cipricious often jnmless not mlluenccd bj rest or 
mo\emcnt totil ’ m 3 gliss test 

Points fasounng ‘surgieil* t\pe — • 

a Ollier Symptoms or signs —Pun refenble to the tnct Jor 
example in loin penis testicle etc 

Chinges in micturition— f^cqucnc^ , difficulU , etc 
b Copiousness of Uamaturia — Sc^ ere bleeding is probilih surgieil 
( medicil bleeding rircK rcielics the sexentv weseetliih m surger\ ) 
Clotting — ilmost ccrtiin tbit it is siirgic il ’ t\pe 
A07/r 1 Se\erc bleeding is more likeh to be from the bliddcr 
than upper lIrlna^^ tnct especiilK if not issoented with reml colic 
^01 r 2 Se\ crest grades of bleeding occur from growths 
Facts suggesting clots originating in the I idney — 
a Clot colic Rireh se\ere '\Ian^ times less se\ ere thin stone 
colic ind clinicall} there is little diflicult\ in recognising this 
diflerence 

b ^^orm like clots which get their shape from the ureter Some 
times nnnj inches long Not eisih recognized unless urine is poured 
out on 1 flit dish Suspect i reml neoplism Not is helpful i sign 
IS text books suggest 

c Bladder xerj easiK washes cleir of blood at c\stoscop\ (reallv 
an instrumental sign) 

FREQUEXCl OF MCTURITION 

formal — waking hours — j or G times Miles oftener thin Iciniles 
All nocturnal micturition is pathological except m mfmc\ 

Incrcised frequency max be non urinarv or urinarx 
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